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Abstract

Liquidity involves the degree to which an asset can be bought or sold in
the market without affecting its price. The 2007 to 2009 financial crisis
was characterized by a decrease in liquidity and necessitated the introduc-
tion of Basel III capital and liquidity regulation in 2010. In this book, we
apply such regulation on a broad cross-section of countries in order to
understand and demonstrate the implications of Basel III.

This book summarizes the defining features of the Basel I, II, and III
Accords and their perceived shortcomings as well as the role of the Basel
Committee on Banking Supervision (BCBS) in promulgating interna-
tional banking regulation. In addition, we compare the accords in terms
of their ability to determine the capital adequacy of banks and assign
risk-weights to assets.

Basel III quantifies liquidity risk by using the measures liquidity
coverage ratio (LCR) and net stable funding ratio (NSFR). Our book
considers approximation techniques that may be applied to estimate
these liquidity measures. Except for those on NSFR, our results support
the rationale behind the drafting of Basel III liquidity regulation. This
points to the fact that LCR regulation is far more comprehensive than
that for the NSFR. We also establish that liquidity risk from the mar-
ket was a more reliable predictor of bank failures than intrinsic banking
liquidity risk.

Liquidity creation refers to the ability of banks to extend loans, while
allowing depositors to withdraw funds on demand. The book demon-
strates how to analyze the connections between liquidity creation and
bank capital. We also investigate which risks liquidity creation gener-
ates for banks. In this case, we consider how Basel III regulation may be
employed to manage such risks via capital and liquidity requirements.
In addition, we differentiate between large, medium, and small banks
to demonstrate how the effect of capital and liquidity creation differs by
bank size.

The book emphasizes that the implementation of Basel III bank
liquidity regulation will affect the macroeconomy of countries via inter-

mediation costs. In particular, we quantify adjustment costs for South



African macroeconomy variables such as GDP, investment, inflation,
consumption, personal income, personal savings, and employment. We
find that these costs depend on the implementation period, with longer
periods leading to reduced output losses. Furthermore, by comparison
to the Macroeconomic Assessment Group (MAG) countries, the costs

incurred are of similar size but marginally higher.
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nomic variables
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Preface

Liquidity describes a bank’s ability to fund asset increases and meet finan-
cial obligations, without incurring damaging losses. The 2007 to 2009
financial crisis had a negative impact on liquidity in the global bank-
ing system. The causes of the crises include excess liquidity risk, which
resulted in an upsurge in credit with weak quality, excess leverage, and
too little capital of insufficient quality. In response to this, new Basel III
liquidity regulation was introduced. In this book, we apply such regula-
tion on a broad cross section of countries in order to develop and demon-
strate methodologies related to Basel II1.

In Chapter 2, we provide an overview of the Basel I, II, and III
Capital Accords as well as the role of the Basel Committee on Banking
Supervision (BCBS) in promulgating international banking regulation.
This includes a consideration of the history of the BCBS and its role in
establishing capital adequacy for banks. Furthermore, we comment on
the defining features of the Basel Accords themselves as well as their per-
ceived shortcomings. Importantly, we make a brief comparison between
the accords in terms of their capability to determine the capital adequacy
of banks and assign risk-weights to assets.’

Basel III quantifies liquidity risk by using the measures liquidity cover-
age ratio (LCR) and net stable funding ratio (NSFR). In Chapter 3, we
estimate the LCR and NSFR by using approximation techniques. Our
results show that as the LCR increases or decreases, the probability of fail-
ure decreases or increases for both Class I (internationally active banks with
Tier 1 capital in excess of $4 billion) and I (the rest) banks. This is generally
in line with Basel III liquidity regulation expectations. Also, we show that
as the NSFR increases or decreases, the probability of failure decreases or
increases for Class II banks. However, the result that is counterintuitive is
that as the NSFR increases or decreases, the probability of failure increases
or decreases for Class I banks. This points to the fact that NSFR regulation
still has to be improved before its implementation in 2019. We also estab-
lish that liquidity risk from the market was a more reliable predictor of bank
failures in 2009 and 2010 than intrinsic banking liquidity risk.”
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Liquidity creation refers to the function of banks to extend (illig-
uid) loans while providing depositors with the possibility to withdraw
funds upon demand at par value. In Chapter 4, we first determine how
to analyze the connections between liquidity creation and bank capi-
tal. In particular, we investigate Granger causality and its directionality
between capital and liquidity creation (broad and narrow measure) in
large, medium, and small banks. Second, we are interested in what risks
liquidity creation generates for the bank. In a Basel III context, various
aspects of such risk are taken into account by incorporating earnings vola-
tility, credit, and nonperforming loans. Additionally, size, market share,
inflation, and unemployment are included as controls. In this case, we
consider how Basel III regulation may be employed to manage liquidity
creation risks via capital and liquidity requirements.?

In Chapter 5, we emphasize that Basel III liquidity regulation will
affect the macroeconomy via an increase in bank intermediation costs. If
the required return on equity and cost of bank debt do not adjust, then
banks will increase lending spreads to compensate for the higher cost of
funding. This will negatively affect credit growth in the banking industry.
Moreover, Basel IIT implementation will affect macroeconomic variables
such as GDD, investment, inflation, consumption, personal disposable
income, personal savings, and employment. In this chapter, we specifi-
cally quantify the envisaged intermediation costs for the South African
economy in meeting Basel IIIs liquidity standards via appropriate adjust-
ments. These costs depend on the implementation period, with longer
periods leading to reduced output losses in exogenous scenarios. Further-
more, by comparison to the MAG countries, the costs incurred are of
similar size but marginally higher.*

This book is intended for use in executive banking courses as well
as advanced undergraduate, postgraduate, Masters, and MBA courses in
banking; banking practitioner, consultant, and consulting seminars as
well as banking libraries. The book is concise, applied, and focuses on the
cutting edge topic of applying Basel III liquidity regulation. The reader
will learn how such regulation relates to bank failure and capital as well as
sovereign economies. In summary, the reader will benefit from this book
by learning various aspects of Basel III liquidity regulation prior to its

implementation.
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Introduction

In this section, we establish the format of the main chapters of this
book, namely, Chapters 3 and 5. They consist of background, results,

«e . . bl « » .
implications” as well as “how-to” sections.

Background Section

In Chapters 3 to 5, this subsection contains a background to the subject

matter discussed in the particular chapter.

Results Sections

The key results in Chapters 3 to 5 on Basel III liquidity regulation and
its connection with bank failure, capital as well as the macroeconomy are
included in the main sections. This section also contains discussions on the

connections with Basel III liquidity regulation.

“Implications” Section

In each chapter, the Implications section contains comments and con-
clusions about Basel IIT liquidity regulation results. This section usually
comprises the following five components. We comment on connections
with the background, contributions to a better understanding of the
research topic, contributions to the existing knowledge, connections with

the literature, and future research.

“How to Obtain the Results” Section

This section contains information on methodology involving the results

and Implications sections.






CHAPTER 1

An Overview of the Basel
Capital Accords

In this chapter, we provide a brief overview of the defining features of the
Basel Capital Accords and their perceived shortcomings. We also, look at
the role that the Basel Committee on Banking Supervision (BCBS) has to
play in determining international banking regulation. The importance of

capital adequacy standards is also discussed.

1.1 Background to the Basel Capital Accords

Despite their susceptibility to failure, banks fund projects and allow
investment that, in turn, stimulates economic growth. Such failure can
trigger economic downturns that have negative implications. As a conse-
quence, it is important that banks are safe, and are soundly managed at
all dimes. Banking regulation is one of the measures that can be adopted
to ensure that banks remain stable. However, with an increase in globali-
zation, cross-border banking activities are now the norm rather than the
exception. This situation necessitated international regulation to ensure

global banking stability.

1.1.1 Chapter 1: Main Contributions

The responses to the questions posed in the following list, provide the
main issues discussed in the overview of the Basel Accords presented in

this chapter:

* Question 1.1.1 (Basel Committee for Banking Supervi-
sion) What is the role of the BCBS in promulgating interna-
tional banking regulation ? (see Section 1.1).
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* Question 1.1.2 (Regulatory Capital and Banking Stability)
How can we describe regulatory capital and the part it plays in
ensuring global banking stability ? (see Section 1.2).

* Question 1.1.3 (Basel I Features and Flaws) Whar are
the defining features of Basel I and its perceived flaws ? (see
Section 1.3).

* Question 1.1.4 (Basel II Features and Criticisms) Whar are
the salient features of Basel II and the criticisms levelled ar it ?
(see Section 1.4)

* Question 1.1.5 (Basel III Features and Shortcomings)
What are the defining features of Basel I1I and its anticipated

shortcomings ? (see Section 1.5).

1.1.2 The Basel Committee on Banking Supervision

Until the failure of the Herstatt Bank in Germany in 1974, individual
jurisdictions made autonomous decisions about banking regulation. By
then, there were several incomplete transactions between Herstatt and
U.S. banks. In reality, the U.S. banks had paid Herstatt Bank in deutsch-
marks, but they had not received dollar payments in return. Before the
aforementioned transactions could be completed, Hertstatt failed and
the U.S. banks suffered large losses as a result. This incident highlighted
the risks inherent in international banking and the need for coherent
cross-border cooperation to negate such risks. As a consequence of the
Herstatt saga, the G-10 countries (i.e., France, Germany, Belgium, Italy,
Japan, the Netherlands, Sweden, the United Kingdom, the United States,
and Canada) formed the BCBS under the auspices of the Bank for Inter-
national Settlements (BIS). At first, this committee had the chief cen-
tral bankers from each of the aforementioned G-10 member countries as
its constituent members. However, other countries later joined and the
BCBS currently has 27 affiliated members. It is responsible for engender-
ing international cooperation on monetary and financial policy and oper-
ates as a central bank to BCBS afhiliated central banks.!

The BCBS is an advisory body that deals with international banking

supervision and regulation. In the main, it provides guidance on issues



AN OVERVIEW OF THE BASEL CAPITAL ACCORDS 3

related to banking system stability such as capital regulation. In terms of
function, after discussion with member countries, the BCBS will issue
supervisory guidance and capital adequacy standards that are imple-
mented by regulators in various jurisdictions. Collectively, these stand-
ards are called the Basel Accords, where Basel is the Swiss city where the
BCBS headquarters is situated. In total, the aforementioned authority
has formulated three Accords, namely, Basel I (1988),> I (2004)** and
III (2010),>° Each successive Accord was meant to be an improvement
on the previous one.” However, the BCBS has only achieved limited suc-
cess in that regard.

As BCBS operations expanded subsequent to 1974, it became appar-
ent that international capital regulation needed to be addressed as a
priority. As mentioned before, the amount of regulatory capital held is
important for bank stability. Notwithstanding this, bank capital regula-
tors in BCBS member and nonmember countries held diverse views on
how to enforce capital regulation.®

By the mid-1980s, with an increase in cross-border banking activi-
ties, the BCBS attempted to introduce capital regulation at an inter-
national level. This, they hoped, would ensure that BCBS members
and nonmembers would be protected by being subject to stringent
capital requirements. In fact, in the 1980s, some large internationally
active banks took advantage of the lenient capital regulation by main-
taining very low capital levels. One of the exceptions to this was the
United States that implemented relatively strict capital requirements
during this period. By doing so, U.S. banks were at a competitive dis-
advantage in comparison with banks in other countries that allowed
more lenient capital regulation. Such a regulatory environment cre-
ated a competitive advantage for non-U.S. banks because lower capital
requirements allow increased credit extension that enhances profit-
ability.’

Given the aforementioned, the BCBS attempted to set standards that
would harmonize bank capital regulation on a global scale. By doing so,
the Committee attempted to create a more stable banking system and
minimize the discrepancy in competitiveness of banks in different juris-

dictions. These efforts on the part of the BCBS resulted in the adoption of
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the Basel I Capital Accord or Basel I entitled “International Convergence

of Capital Measurement and Capital Standards.”'°

1.2 Bank Capital Regulation and Its Importance

Basel Accord regulation involves rules to ensure that banks maintain
sufficient levels of capital. To understand the Basel Accords, we have to
explain the concept of capital. In this regard, banks have a balance sheet
(BS) that is comprised of assets, liabilities, and capital. Banks fund their
assets through a combination of their liabilities and capital. Bank liabili-
ties involve bank debt and traditionally consist of deposits. Banks’ assets
consist mostly of loans that provide revenue from the interest charged to
borrowers. More items can be included in banks’ assets and liabilities, but
loans and deposits, respectively, are the most common."

The difference between the total value of a bank’s assets and liabili-
ties is its capital. In reality, capital is constituted by the amount of assets
not funded by debt. It follows then that if banks liabilities exceed their
assets they are considered to be negatively capitalized. When this situa-
tion occurs, a bank owes more to its debtors than it can provide from its
assets and may become insolvent. In the 2007 through 2009 financial
crisis, the risk of insolvency was an important issue confronting several
globally systemically important banks (G-SIBs) that were considered to
be too-big-to-fail. Their failure posed a systemic risk to financial sectors
throughout the world. To prevent the collapse of financial systems, gov-
ernments had to bail out these banks by injecting capital into them."

Besides insolvency prevention, capital is important for various other
reasons. First, it mitigates against credit risk that is a feature of banks’
assets and involves the risk that bank loans may not be repaid. In the
event of borrower default, the bank loses funds that may be owed to credi-
tors such as depositors. In this case, it must rely on its capital to honor its
obligations. Second, bank capital is important for protecting against the
volatility from liabilities. Banks fund their assets through deposits that
are a risk because they generally have to be made available on demand. If
there is a bank run, the bank may pay such withdrawals with its capital

since a bank’s assets, such as loans, are illiquid. If the withdrawals are
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large enough, the capital may not be sufficient and the bank may become

insolvent."?

1.3 Basel I Capital Accord or Basel 1

The BCBS finalized and approved Basel I in 1988 with countries hav-
ing the option to adopt its standards or not."* Many BCBS member and
nonmember countries complied with Basel I and incorporated its fea-
tures into their banking regulation. Although Basel I was intended to be
applied only to internationally active banks, many countries adopted its

prescripts for all banks."

1.3.1 Defining Features of Basel I

Basel I utilised a capital adequacy ratio (CAR) to determine the sufficiency
of capital. This ratio is the quotient of bank capital and risk-weighted
assets (RWA). To be considered adequately capitalized under Basel I, a
bank had to have a CAR of 8%. In formulating the CAR, the BCBS had
to first define capital for regulatory purposes. Because of the differing
definitions of capital, the issue caused some consternation among BCBS
members. Earlier, we defined capital as the amount by which a bank’s
assets exceeds its liabilities. Capital can be constituted by many items,
with some being more reliable than others for mitigating losses in bank
assets. Under Basel I, bank capital consists of Tier 1 capital (BIT1K) and
Tier 2 capital (BIIT1K).'¢

BIT1K consists mainly of high-quality core capital that has lower
repayment priority in case of insolvency. As a consequence, BIT1K has a
strong capacity to absorb asset losses. In turn, core capital consists mainly
of common equity arising from bank ownership and includes the unen-
cumbered common stock paid-in value as well as accumulated and dis-
closed retained earnings. Basel I also required that the minimum quantity
of BIT1K held is 4% of RWAs."”

On the other hand, BIT2K is of lower quality and is mainly com-
prised of subordinated debt and asset loss reserves. Subordinated debrt is

bank-issued debts, such as bonds, that do not have to be repaid until all
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other creditor obligations have been met. In essence, this type of debt is
subordinate to such obligations. A bank can use its proceeds from such
debt issuance to honor other liabilities like demand deposits. The fact that
lower quality capital like BIT2K was included in the definition of capital
alludes to the fact that some BCBS member banks were not sufficiently
capitalized with equity. Instead they had to rely partly on debt. In lieu of
the lower quality of BIT2K, Basel I restricted the amount of BIT2K that
could be included in bank capital to 100% of BIT1K.'®

Basel I capital adequacy standards are risk based, where the required
capital level is intended to be appropriate for asset-types held and their
risk of loss. Here, assets with a higher chance of default should be matched
by higher capital. To accomplish this, Basel I established 0%, 20%, 50%,
and 100% risk categories or buckers into which each of the bank’s assets
is placed in a predetermined manner. The proportion of the asset’s value
included in the bank’s RWA is determined by the asset category. Riskier
assets were placed in higher percentage buckets, with more of that asset’s
value being included in the RWA. Ultimately, this translated into an
increase in the bank’s capital requirement."”

The Basel I procedure to determine the CAR also takes the risk posed
by off-balance sheet (OBS) items into account. OBS items are, by defini-
tion, items held by banks that do not appear on the BS. In general, an
OBS asset or liability is an item that the bank’s claim to has not com-
pletely actualized. For instance, when a home equity line of credit is
extended, any unused portion of that line of credit is considered an OBS
bank asset. In this context, although a line of credit is a type of loan, and
therefore is like an asset, the bank cannot derive benefit from any unused
portion of it because there is no balance from which the bank can earn
interest. Thus, OBS assets are contingent BS assets that remain OBS until
a trigger occurs—for instance, a borrower draws on a line of credit—that
enables the bank to profit from that asset. When an OBS asset becomes
a BS asset, it carries with it a default risk just like any other asset. Bear-
ing this feature in mind, Basel I devised a method to incorporate this
risk into the CAR. To do so, Basel I created a two-step process. The first
step involved applying a conversion factor to the OBS asset value. The
application of this factor essentially converted the OBS asset value to take

into account the probability that the OBS asset would become a BS asset.
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Higher conversion factors were applied to OBS items with a higher likeli-
hood of becoming BS items. Once the conversion factor is applied to an
OBS asset, the discounted value of the OBS asset is treated like any other
BS asset and placed in the appropriate risk category. This step results in
the risk-adjusted value of OBS items, which is then included in the total
value of the RWAs. Once all of the bank’s BS and OBS assets are adjusted
for risk, the values are summed. The resulting sum should equal the bank’s
RWAs. As before, the bank must ensure that its total capital levels (BIT1K
+ BIT2K) are equal to at least 8% of the bank’s RWAs, with BIT1K equal-
ling at least 4% of RWAs.?

1.3.2 Shortcomings of Basel I

Despite the fact that Basel I represented a first attempt to promulgate
prudent bank capital regulation on a global scale, it was harshly criticized
from the outset. The primary concern was related to the risk-weighting
process. In particular, the Basel I bucket approach to RWAs was consid-
ered to be too general and insensitive to the idiosyncratic risks associated
with each asset. In particular, each bucket contains assets with differ-
ent risk levels, but because they have a common counterparty they are
assumed to pose the same level of risk.”!

This perceived problem with Basel I RWAs can be seen in the follow-
ing example involving commercial loans. Under Basel I, all commercial
loans are 100% risk weighted, with the bank including the entire loan
value in the RWA total. Notwithstanding this, all commercial borrow-
ers do not pose the same level of risk. For instance, in general, the risk
associated with commercial loan extension to a new firm exceeds that to
an established one. However, this is not reflected in the risk-weighting
process, where the firms share the same risk weight.?

The impact of this shortcoming in risk weighting is that banks have an
incentive to engage in regulatory arbitrage. Such arbitrage describes a situ-
ation where, if a bank has two options, both of which have the same risk
weighting associated with them, but each of which results in differing prof-
itability, the bank will choose the more lucrative option. In the previously
mentioned commercial loan example, from a regulatory perspective, it

doesn’t matter whether the bank extends the loan to the new or established
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firm. In both cases, the bank will include 100% of the loan in its RWAs.
However, from a profitability viewpoint, the loan to the new firm will be
riskier, and therefore will demand a higher risk premium. Consequently,
the bank will have an incentive to extend the loan to the new firm.*

The same principle holds true for potential borrowers within other
risk categories, where no two borrowers will have the same risk profile,
and yet all will be treated the same from a capital adequacy perspective.
Given this situation, the bank will usually pursue the opportunity with
higher profitability. However, as seen from the commercial loan example,
chasing greater profitability results in higher risk. This may lead to a situ-
ation where the level of bank capital required under the Basel I methodol-
ogy is not adequate for the associated risk.*

In summary, Basel I was criticized for its determination of the capital
amount that is appropriate for the risks taken. In light of the aforemen-
tioned, BCBS members amended existing Basel I capital regulation. As
a result, the BCBS document “International Convergence of Capital
Measurement and Capital Standards: A Revised Framework,” was pro-

duced and became known as Basel I1.752¢

1.4 Basel II Capital Accord or Basel 11

The BCBS promulgated Basel II using what is known as the “Three Pillar”
approach. Here, we concentrate on Pillar I that most directly involves
the calculation of capital adequacy. This Pillar also clearly attempts to
respond to the criticisms of Basel I. On the other hand, Pillars II and I1I,
dealing with supervisory review standards and market discipline issues,

respectively, do not intimately involve CAR calculation.?*

1.4.1 Defining Features of Basel II and Differences from Basel 1

Before we proceed, we note what portions of Basel I remain unchanged
in Basel II. Basel II still requires that a bank’s regulatory capital equal to
be at least 8% of its RWAs. It also still assesses capital adequacy using the
CAR. Basel II did not change the definition of capital from Basel I. How-
ever, Pillar I in Basel IT amends the calculation of RWAs. Because Pillar I

addresses problems with Basel I, it actempted to change the methodology
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associated with credit risk measurement.??*° The intention was to align
the calculation of perceived risk in a bank’s assets to the actual risk. It was
hoped that this would reduce regulatory arbitrage, one of the primary
deficiencies of Basel I. Pillar I measures credit risk via the Standardized (S)
Approach, Foundation Internal Ratings-Based (FIRB) Approach, and the
Advanced Internal Ratings-Based (AIRB) Approach.’"*

The S Approach from Basel II is the simplest of the aforementioned
approaches and most similar to that of Basel 1. It is suitable for smaller
banks. In this approach, risk-adjusted asset values are also determined
by using risk buckets. However, the S Approach from Basel II treats risk
weighting differently from Basel I in the following ways. First, the S
Approach considers six instead of four risk buckets. In addition to the
Basel 1 0%, 20%, 50%, and 100% risk categories, this approach adds
150% and 35% risk categories with the latter catering for residential
mortgage loans. The next difference between the S Approach and Basel I
involves the process of allocating assets to risk buckets. We recall that
under Basel I, assets were allocated based on the counterparty’s identity.
Since different assets have different risk profiles, the S Approach from
Basel IT determined risk weightings based on idiosyncratic risk features of
individual bank assets. In order to achieve this, Basel II's S Approach uses
counterparty ratings from credit-rating agencies (CRAs), such as Stand-
ard & Poor’s (S&P) and Moody’s to assign assets to risk buckets.?>**

Under S Approach prescripts, there is a negative correlation between
counterparty ratings and risk bucket categories. For instance, if a com-
mercial borrower receives a high (for instance, AAA, where an obligor
rated “AAA” has an extremely strong capacity to meet its financial com-
mitments. AAA is the highest issuer credit rating assigned by S&P) rat-
ing, the associated loan would be placed in a low (for instance, 20%) risk
bucket. By contrast, regardless of the creditworthiness of the borrower,
Basel I placed all such commercial loans in the 100% risk bucket.®

For unrated borrowers, the S Approach from Basel II automati-
cally places that loan in the 100% risk bucket. The S Approach makes
an exception for the credit rating of residential mortgage loans that are
assigned to the 35% risk-weighted category automatically. Under the S
Approach, asset risk-weighting depends not only on credit ratings, but

also on whether that asset involves a sovereign claim. Under the premise
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that government assets are less risky, the S Approach assigns such credit
rated assets to a lower risk category than an asset that represents a private
party claim, even if their credit ratings are equal.***” For instance, a S&P
AAA-rated government asset would be risk weighted at 0%, whereas an
AAA-rated business loan would receive a risk weight of 20%.

The FIRB and AIRB Approaches are more suited for larger and more
sophisticated banks. The main difference between the S Approach and
the two Internal Ratings-Based (IRB) Approaches is that with the latter,
banks utilize internal methods to determine asset risk levels. By contrast,
with the S Approach, banks must rely on external ratings to risk-weight
their assets. In order to receive regulatory approval, if banks use the
sophisticated IRB Approaches, they must possess the technical ability to
implement them.*®

To understand the IRB methodology, one must develop an apprecia-
tion of the concept of unexpected losses. These losses are unforeseen and
essentially approximate credit risk. Banks can anticipate and prepare for
expected losses by looking at historical loss rates. Banks hold loan-loss
reserves to provision for such losses. On the other hand, when banks
incur unexpected losses they need capital to cushion the blow. To esti-
mate a bank’s unexpected losses, four inputs are used in the FIRB and
AIRB Approaches. The first input is the probability of default (PD) that
provides an estimate of the probability over a one year period that a given
borrower will default. The next input is the loss given default (LGD) that
involves an estimate of the losses when borrowers default. Since banks
usually recover some amount from the borrower, the LGD comprises the
bank’s net loss. The third input is the exposure at default (EAD) that
represents the additional amount that a bank could lose at the time of
borrower default. An example would be the unused portion of any credit
line available to a defaulting borrower, where the borrower still has the
ability to draw on the line, thereby creating additional assets for the bank
that can also go into default. The final input is the asset maturity (M) or
duration of the loan. The higher the M value, the larger the likelihood
of borrower default. Therefore, ceteris paribus, long maturity assets lead
to a higher asset risk weighting. After the PD, LGD, EAD, and M are
calculated, models are used to estimate the bank’s unexpected losses or

credit risk.?>%



AN OVERVIEW OF THE BASEL CAPITAL ACCORDS 11

Differences between the FIRB and AIRB Approaches hinge on the
determination of the input values. Under the FIRB Approach, a bank
calculates the PD for each asset, while the LGD and EAD are determined
by the bank’s regulator. With regard to M, the regulator has the discretion
to assign an estimated maturity to each asset or allow the bank to make its
own calculations. However, the AIRB Approach allows banks to calculate
the values for PD, LGD, EAD, and M. If a bank is allowed to use either
IRB Approach, its methodology and outputs must be ratified by regula-
tors. With both Basel II IRB Approaches, banks have carte blanche to
decide on the actual model to estimate their credit risk level. Regardless
of how a bank accomplishes this, its calculation will be used to determine
the extent to which the asset value will be included in the bank’s RWAs.*!

When compared with Basel I and the S Approach, the IRB Approaches
seemingly provide an enhanced ability to determine actual risk. In this
regard, instead of the broad risk-insensitive buckets from Basel I and the
S Approach, the IRB models assign risk weightings in an asset-specific
manner. Moreover, the IRB Approaches should result in a more accurate
risk assessment because banks, with an intimate knowledge of their cus-

tomers, are left to calculate risk levels themselves.*>%

1.4.2 Shortcomings of Basel 11

In the S Approach, the first shortcoming of Basel I1 is related to the use of
CRAs to determine an asset’s risk. Because these agencies are remunerated
by those they are supposed to rate, conflicts of interest arose. An example
of a problem with CRAs was their inability to warn against the dangers
of securitization that did so much damage before and during the 2007
to 2009 financial crisis. Under the S Approach of Basel I, all securitized
product exposures by a bank would be assigned a risk weight. However,
this assignment depends on an external credit rating. As a consequence,
CRAs play a vital role in determining the amount of bank capital held in
order to mitigate the risks from securitization.*%

As the subprime mortgage crisis showed, many CRAs assigned inap-
propriately high ratings to securitized products. There are two reasons
for this. First, many CRAs relied on inadequate rating processes to assess

risks from securitization. Second, because CRAs were being paid by those
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they were rating, concerns arose regarding the reliability and objectivity of
the ratings they provided. Thus, because the risk of securitized exposures
was perceived to be low, as indicated by the high credit ratings, banks
held insufficient capital in relation to the real risk associated with such
products. As a result, when the underlying assets (particularly, subprime
mortgage loans) of the securitized products defaulted, banks did not have
enough capital of suitable quality to absorb securitization exposure losses.

Another concern about the S Approach is the lack of a uniform rating
system. Basel IT does not prescribe which CRA a bank must use. So banks
can employ various CRAs that assign ratings in different ways. Under this
regime, credit risk assessment across banks is not consistent. Critics also
point out that the S Approach does an inadequate job of differentiating
risk among unrated borrowers, where it simply assigns such borrowers a
100% risk rating. Thus, the S Approach shares the same criticisms with
Basel I, where borrowers of varying degrees of risk are included in the
same risk category.*®

Although the IRB Approaches appear to be an improvement on previ-
ous attempts to assess risk, they also have their flaws. For instance, prob-
lems have been encountered with the fact that such approaches assess
risk internally. This leads to a lack of consistency among different banks
with the same asset inputs, but different risk-assessment models. Under
the IRB regime, bank regulators scrutinizing these approaches have an
increased responsibility to ensure that the assessments of internal risk are
reflective of the actual situation. Because of the complex internal risk-
assessment processes followed by banks, this may lead to an unhealthy
dependence of bank regulators on risk information provided by the banks
themselves. This situation is tantamount to self-regulation.?’

Another criticism levelled at IRB Approaches is that they are inclined
to encourage procyclical behavior by banks. In essence, such approaches
tend to promote the holding of less capital during economic booms when
borrowers are more likely to honor their debts. On the other hand, banks
act in a malevolent way during busts when striving to hold sufficient capital
to cover unusually high asset losses. In reality, such procyclical bank behav-
ior could result in inappropriately lower asset risk assessments. As a conse-
quence, IRB models would underestimate the amount of capital required

to be held during booms. However, during stress scenarios when credit
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risk is enhanced, the IRB Approaches would reflect higher risk levels. This
would result in an increase in the bank’s RWAs as well as its capital require-
ment. As a result, banks would have to provision for the periods when
they maintain low capital levels. To accomplish this, banks would have to
decrease loan extension to improve their CAR. This situation may lead to
a credit crunch that worsens the severity of economic crises. The reason for
this is that if banks curb loan extension, the funding of economic activity
is restricted and growth becomes impaired. As a consequence, economic
recovery efforts are stunted. During the 2007 through 2009 financial
crisis, this phenomenon had a devastating impact on the global economy.
For instance, banks holding low-quality subprime mortgage loans had to
reduce loan extension to prevent their CAR from decreasing too much.
The flaws in Basel II were identified prior to the 2007 to 2009 finan-
cial crisis. In reality, at the outset of the said crisis, the BCBS had already
begun preparations to improve Basel II. However, the widespread devasta-
tion caused by the crisis hastened the need for Basel II to be revised. In
September 2010, the BCBS released the latest version of the Basel Accords
in the form of the Basel III Capital and Liquidity Accord or Basel II1.4**°

1.5 Basel III Capital and Liquidity Accord or Basel 111

The BCBS augmented Basel II by launching the Basel III Capital and
Liquidity Accord in the form of the document “A Global Regula-
tory Framework for More Resilient Banks and Banking Systems,” in
September 2010.5">% Basel III encapsulates attempts by the BCBS to take
the lessons learned from the 2007 to 2009 financial crisis to inform inter-
national banking regulation. The objective of Basel III was to enhance
the ability of banks to absorb asset losses without negatively affecting
sovereign economies. In terms of bank capital regulation, Basel I1I strives

to optimize the quantity and quality of capital.

1.5.1 Defining Features of Basel III and Relationship With Basel 11

Basel III redefines regulatory capital to make it more restrictive and
increase its quality. Like Basel I and II, Basel III also differentiates
between T1K and T2K. In the sequel, we denote Basel III T1K and Basel



14 BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

III T2K by BIIIT1K and BIIIT2K, respectively. However, in Basel III,
such capital is constituted by higher quality components than that of
the other Accords. Therefore, potentially it is able to absorb asset losses
more effectively. Under Basel 11, BIIIT1K consists mainly of core capital
that is made up of common equity and retained earnings. Moreover,
some BIIIT2K items included in capital calculations under Basel II—for
instance, subordinated debt—will not be included under Basel II1.5354

As with Basel I and II, under Basel 111, banks must maintain a mini-
mum total CAR of at least 8% of RWAs by the time of full implemen-
tation of Basel III in January 2019. However, under the latest Accord,
in addition to the 8% capital requirement, banks will have to hold a
minimum capital conservation buffer of 2.5% of RWAs. The purpose of
this buffer is to ensure that banks have sufficient capital levels to absorb
asset losses, especially during stress scenarios. This means that the capital
requirement totals 10.5% of RWAs.”

Besides improved capital quality, Basel I1I also prescribes an increase
in the quantity of BIIIT1K that banks are required to hold. Under this
Accord, banks should hold a minimum quantity of BIIIT1K equal to 6%
of RWAs. This represents a 2% increase over the BIIT1K requirement of
4%. Furthermore, banks will have to hold a minimum amount of core
capital of 4.5% of RWAs. Under Basel I and II, core capital had to rep-
resent only 2% of RWAs. By comparison to the other Basel Accords, the
total core capital-to-RWAs that banks are required to hold under Basel I1I
increases to 7%. This amount includes the capital conservation buffer
that is also constituted by core capital.”®>’

To counteract procyclicality, Basel III requires banks to maintain a
countercyclical buffer of 0% to 2.5% of RWAs. The exact size of the
buffer will be determined by the level of credit extension in any given
economy with higher credit growth requiring a higher buffer. This buffer
is designed to ensure that banks hold sufficient capital in times of exces-
sive credit growth. This situation usually arises when assets are perceived
to carry low risk. In essence, the countercyclical and capital conservation
buffers are closely related in that they both counteract low capital levels in
periods of low perceived risk. As a result, by holding elevated capital levels
during booms, banks can avoid deleterious measures to conserve capital

during busts. This will hopefully prevent credit crunches. If we suppose a



AN OVERVIEW OF THE BASEL CAPITAL ACCORDS 15

countercyclical buffer of 2.5%, Basel III could potentially require banks
to exceed a capital-to-total RWAs ratio of 13%.®

When it issued Basel III, the BCBS indicated that it would collabo-
rate with the Financial Stability Board (FSB) to enforce especially high
capital requirements for SIBs. The BCBS stated that these capital require-
ments for SIBs would mainly be constituted by contingent capital, capital
surcharges, and bail-in debt. Unlike the BCBS, the FSB sets regulator
standards not only for the banking industry but the entire financial sector.
Like the BCBS, the FSB is an international body consisting of financial
regulatory authorities from various countries.”

Basel III introduces a leverage ratio that will require banks to hold a
minimum capital-to-total assets ratio of 3% regardless of the risk associ-
ated with the assets. By requiring a leverage ratio, Basel III restricts the
evasion of minimum capital requirements by banks. Thus, the leverage
ratio is intended to ensure that banks hold some capital to provision for
unexpected losses.®

The Basel III implementation timeline mitigates against forecasts that
elevated capital requirements will damage economies and decrease prof-
itability. In this regard, Basel III will only be fully implemented by the
beginning of 2019. This timeline provides banks with the opportunity to
adapt to increased capital requirements and allow for a seamless transition
from Basel II to Basel ITL.6%¢2

1.5.2 Qwerview of Basel 111

In this section, we provide an overview of Basel III capital and liquidity
regulation.®® In this regard, we present the key components of the afore-
mentioned regulation in Figure 1.1.

The key elements of Basel III capital and liquidity regulation in
Figure 1.1 are explained in the sequel. In so doing, we also oudline the
major differences between Basel II and Basel III regulation.®®

As we have noted before, Basel III augments Basel II by strengthening
Pillar 1 with enhanced minimum capital and liquidity requirements (in
Figure 1.1 see (A1) and (A3), respectively). Pillar 2 (supervisory review) and
Pillar 3 (market discipline) are the same as for Basel II (see (A4) and (A5)

in Figure 1.1). Further information is given in the following paragraphs.



16 BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

Pillar 3 market
discipline

Pillar 1
capital ratio

(A1)

Leverage

Liquidity Pillar 2 supervisory
ratio

(A1)

ratio review process ( ing)
(A3) (A4) reporting;
(A5)

Capital
(B1)

Operational

"""""" E (EU large E
h D4) 1
(€2 pA ] (SR 09
CCR (E3)
Derivative

Standard
(F2)

AMA

exposure

_____________

Brand new with Updated with i : Updated with
Basel 111 Basel 111 | ! Basel I11.5

No Change

Figure 1.1 Owerview of Basel III capital and liquidity regulation

First, the new capital standards and buffers will require banks to hold
a higher quality and quantity of capital than under Basel II (see (A1) in
Figure 1.1). Increasing capital ratios (BIIIT1K, BIIIT2K, TK, conserva-
tion buffer, countercyclical buffer), stricter rules on eligible capital, and
higher capital requirements (RWAs increase for some asset classes) should
be beneficial (see (B1), (C1), and (C2) in Figure 1.1).

Second, Basel III enhances risk coverage by strengthening the capital
and risk management requirements for counterparty credit risk (CCR)
exposures arising from derivatives, repos, and securities financing activi-
ties (SFAs). For example, Basel III calculations depend on inputs dur-

ing stress scenarios, although wrong way risk (WWR) and credit value
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adjustment (CVA) risk are explicitly included (see (G3) and (I1)). Also,
the proposed regulation increases CCR capital for trades with financial
institutions (see (E2) in Figure 1.1). This includes capital charges for
mark-to-market (MtM) losses (CVAs and CVA risks) and WWR as well
as stress expected positive exposure (EPE) (see (G3), (I1), and (H1)). The
technique employed here involves the current exposure method (CEM)
as presented in (G2) in Figure 1.1.%

In the third place, Basel III introduces LRs that are a nonrisk based
measure to supplement the risk-based minimum capital requirements
(see (A1)). This ratio aims to assist in containing the accumulation of
excessive leverage by introducing measures to curb the manipulation of
risk-based requirements and address model risk. Basel III aims at raising
the quality of the capital to place banks in a position to better absorb
operational losses, monitor leverage (see (A2)), and improve bank liquid-
ity (see (A3), (B3), and (B4) in Figure 1.1.).°%%

Fourth, Basel III attempts to reduce cyclicality and promote counter-
cyclical buffers. The countercyclical framework is intended to encourage
the building of capital buffers.”

Finally, Basel III introduces a global minimum liquidity standard
for internationally active banks that include the 30-day liquidity cover-
age ratio (LCR) requirement and longer term net stable funding ratio
(NSFR) (see (A3), (B3), and (B4)).”"”? In addition, Basel III outlines
a set of standard liquidity monitoring metrics to improve cross-border
supervisory consistency. This involves a common set of monitoring met-
rics to assist supervisors in identifying and analyzing liquidity risk trends
at the bank and at a system-wide level to better anticipate risks from sys-
temic disruptions (see (A3), (B3), and (B4) in Figure 1.1).7

1.5.3 Shortcomings of Basel 111

A first shortcoming of Basel III involves the capital level that banks are
required to maintain. It is anticipated that prescribed Basel III capital
levels will have a negative impact on credit extension and thus economic
growth. In this regard, an Institute of International Finance (IIF) report

claims that Basel III requirements would result in a 3.1% decrease in
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gross domestic product (GDP) for every 1% increase in CAR. On the
other hand, a report produced by the BIS concluded that GDP would
decrease moderately by 0.09% for every 1% increase in CAR.”*

It is envisaged that Basel III will negatively affect bank profitability. In
essence, banks will compensate for the loss of income from reduced credit
extension by increasing the interest rates charged on loans. This will make
credit more expensive and incentivize banks to hold riskier assets despite
elevated capital requirements.”

An opposite standpoint to this one about Basel III capital require-
ments is that capital requirements are still too low to ensure effective loss
absorption during stress scenarios such as those experienced in the 2007
through 2009 financial crisis. The claim is that many banks that became
distressed during the aforementioned crisis maintained capital levels that
exceeded Basel I1I requirements. Some studies even suggest that Basel 111
capital requirements should be twice as big as what they are at present.

Another point of view is that Basel III does not properly address
the shortcomings of Basel II. For example, Basel III does not improve
on Basel IT processes for allocating risk to assets. In particular, the latest
Accord does not improve the Basel II RWA calculation and address the
problem of using CRAs to determine bank risk. Basel III also fails to align
the IRB Approaches to counteract the use of different risk-weighting
methodologies in the banking industry. The consensus is that Basel I1I has
improved the constituents of capital, but failed to address the problems

related to risk weighting.”®”’

1.6 Implications of the Basel Accords

International banking regulation has changed significantly since the form-
ing of the BCBS in 1974. In the wake of Basel I’® and II"**, as the 2007
to 2009 financial crisis has shown, capital regulation still has to improve.
Basel III¥"#* has made a valiant effort to achieve this but may merely be

one of many attempts to improve international banking regulation.



CHAPTER 2

Introduction to Basel 111
Liquidity Regulation

Liquidity involves a bank’s ability to fund assets and honor liabilities
without incurring major losses. Because of the maturity transformation of
short-term deposits into long-term loans, banks are susceptible to liquid-
ity risk of an idiosyncratic and market-wide nature.'?

The 2007 to 2009 financial crisis re-emphasized the key role that
liquidity plays in the financial and banking sectors.® Before the crisis,
financial markets were bullish and low cost funding was easy to acquire.
The reversal in market conditions thereafter led to a reduction in global
liquidity for several years. Banks suffered severe pressure that resulted in
central banks and regulatory bodies undergirding the operations of mar-
kets and financial institutions.*

In responding to the crisis, the Basel Committee on Banking Supervi-
sion (BCBS) and its subgroup, the Working Group on Liquidity (WGL),
announced a strengthening of the international banking regulation via
the Basel III Capital and Liquidity Accord on Sunday, September 12,
2010.5¢ In the main, this banking accord is a regulatory standard on cap-
ital adequacy, stress testing,” and market liquidity risk. More specifically,
the rationale was that Basel III would negate the deleterious effects of

liquidity shocks on credit extension.?

2.1 Preliminaries on Liquidity Classification

Table 2.1% is adapted from Horvath et al.’® and summarizes the Bouwman—
Berger liquidity classification of balance sheet (BS) and off-balance sheet
(OBS) items that will be referred to subsequently in our study of liquidity

creation in Chapter 4.
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Table 2.1 Liquidity classification of balance sheet (BS) and
off-balance sheet (OBS) items and their weights

Assets

Illiquid assets
(weight 0.5)

Semi-liquid assets
(weight 0)

Liquid assets
(weight —-0.5)

Financial assets held for
trading with maturity
> 1 year

Financial assets held for
trading with maturity be-
tween 3 months and 1 year

Financial assets held for
trading with maturity
< 3 months

Financial assets desig-
nated at fair value through
profit or loss with maturity
> 1 year

Financial assets designated
at fair value through profit
or loss with maturity be-

tween 3 months and 1 year

Financial assets desig-
nated at fair value through
profit or loss with maturity
< 3 months

Available-for-sale financial
assets with maturity
> 1 year

Available-for-sale financial
assets with maturity be-
tween 3 months and 1 year

Available-for-sale financial
assets with maturity
< 3 months

Loans and receivables with

maturity > 1 year

Loans and receivables with
maturity between 3 months

and 1 year

Loans and receivables with

maturity < 3 months

Held to maturity invest-
ments with maturity
> 1 year

Held to maturity invest-
ments with maturity
between 3 months and
1 year

Held to maturity invest-
ments with maturity
< 3 months

Derivative-hedge account-
ing (positive fair value)
with maturity > 1 year

Derivative-hedge account-
ing (positive fair value)
with maturity between

3 months and 1 year

Derivative-hedge account-
ing (positive fair value)
with maturity lower than

3 months

Other assets with maturity

Other assets with maturity

Other assets with maturity

> 1 year between 3 months and lower than 3 months
1 year
Cash and cash balances
with Central Banks
Liabilities

Illiquid liabilities
(weight -0.5)

Semi-liquid liabilities
(weight 0)

Liquid liabilities
(weight 0.5)

Financial liabilities held for
trading
with maturity > 1 year

Financial liabilities held
for trading with maturity
between 3 months and

1 year

Financial liabilities held
for trading with maturity
< 3 months

Financial liabilities desig-
nated at fair value through
profit or loss with maturity
> 1 year

Financial liabilities desig-
nated at fair value through
profit or loss with maturity
between 3 months and

1 year

Financial liabilities desig-
nated at fair value through
profit or loss with maturity
<3 months

(Continued)
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Table 2.1 (Continued)
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Financial liabilities meas-
ured at amortized cost with
maturity > 1 year

Financial liabilities meas-
ured at amortized cost with
maturity between 3 months

and 1 year

Financial liabilities meas-
ured at amortized cost with
maturity < 3 months

Derivative-hedge account-
ing (negative fair value)
with maturity > 1 year

Derivative-hedge account-
ing (negative fair value)
with maturity between 3

months and 1 year

Derivative-hedge account-
ing (negative fair value)
with maturity < 3 months

Other liabilities with
maturity > 1 year

Other liabilities with
maturity between 3 months
and 1 year

Other liabilities with matu-
rity lower than 3 months

Deposits, loans, and other
financial liabilities vis-a-vis
Central Banks

Off-Balance-Sheet Items

Illiquid items
(weight 0.5)

Semi-liquid items
(weight 0)

Liquid items
(weight -0.5)

Commitments and guar-
antees given with maturity
> 1 year

Commitments and guar-
antees given with maturity
between 3 months and

1 year

Commitments and guaran-
tees given with maturity
< 3 months

Commitments and guaran-
tees received with maturity
> 1 year

Commitments and guaran-
tees received with maturity
between 3 months and

1 year

Commitments and guaran-
tees received with maturity
< 3 months

2.2 Preliminaries on Basel III and Traditional
Liquidity Risk Measures

The “Sound Principles”' BCBS document intends to promote improved
liquidity risk management. To complement these principles, the BCBS
has introduced the two minimum liquidity standards, namely, liquid-
ity coverage ratio (LCR) and net stable funding ratio (NSFR). The
upholding of the LCR and NSFR standards is crucial for the success of
Basel I11.1

In particular, the LCR aims to mitigate liquidity stress scenarios over
a 30-calendar day period. This liquidity risk measure forces banks to hold
adequate levels of unencumbered high-quality liquid assets (HQLAs)
that are meant to counterbalance net cash outflows experienced during

13—

short-term liquidity implosions.'*"> The application of the LCR involves

both institution-specific and systemic shocks.'® On the other hand, the
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NSEFR intends to promote longer term funding of bank assets and activ-
ities by establishing a minimum stable funding standard over a one-year
horizon.

In the sequel, we also consider traditional liquidity risk measures
such as the nonperforming assets ratio (NPAR), return on assets (ROA),
London Interbank Offered Rate overnight indexed swap spread (LIBOR-
OISS), Basel II total capital ratio (BIITKR), government securities ratio
(GSR), and brokered deposits ratio (BDR). These risk measures will be

defined later in this chapter in Subsection 2.2.3.

2.2.1 Liquidity Coverage Ratio

The LCR attempts to ensure an adequate stock of unencumbered HQLAs
that consist of liquid assets that can be converted in markets into cash
with minimal value loss and are subject to a range of haircuts."”""” These

assets are of the highest quality and most liquid.

2.2.1.1 Description of the LCR

The LCR specifications follow directly from several Basel documents
on liquidity that are quoted in the text. The LCR has two components:
(a) total stock of HQLAs as a numerator and (b) total net cash outflows
(NCOF) as a denominator. The LCR is expressed as

Total Stocks of HQLAs

= . (2.1)
NCOF Opver the Next30 Calendar Days

In the absence of banking stress, the LCR standard requires that an
ongoing minimum value of 100% be maintained. During periods of
liquidity stress, however, banks are allowed to use their stock of unen-
cumbered HQLAs, and drop below the 100% standard.**?!

In order to qualify as a HQLA, an asset should be liquid in markets
during short-term stress scenarios and be eligible for use in interventions
by central banks. HQLAs are comprised of Level 1 assets (L1As) and Level
2 assets (L2As). More specifically, L1As include cash, central bank reserves,

and certain marketable securities backed by sovereigns and central banks.
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In order to meet the LCR standard, there is no limit to the extent to
which a bank can hold these assets. Also, L2As consist of Level 2A assets
(L2AAs) and Level 2B assets (L2BAs). L2AAs include, for instance, certain
government securities, covered bonds, and corporate debt securities. On
the other hand, L2BAs are constituted by lower rated corporate bonds,
residential mortgage-backed securities, and equities that meet certain con-
ditions. According to Basel III, in aggregate, L2AAs and L2BAs should
account for less than 40% and 15% of HQLA stock, respectively.*?

Total NCOF constitutes the LCR denominator and is defined as the
total expected cash outflows minus total expected cash inflows during
the specified 30-day stress scenario. In turn, total expected cash outflows
are determined by multiplying the outstanding balances of various cat-
egories of liabilities and OBS commitments by the rates at which they
are expected to run off or be drawn down. Moreover, total expected cash
inflows are calculated by multiplying the outstanding balances of vari-
ous categories of contractual receivables by the rates at which they are
expected to flow in. Total cash inflows are subject to an aggregate cap of

75% of total expected cash outflows, thereby ensuring a minimum level
of HQLA holdings at all times.”

2.2.1.2 Implementation of the LCR

In January 2013, the BCBS’s final LCR prescripts were endorsed by its
governing body, the Group of Central Bank Governors and Heads of
Supervision (GHOS).* As illustrated in Table 2.2, the LCR will be
introduced on Thursday, January 1, 2015, but the minimum require-
ment will begin at 60%, increasing in equal yearly increments of 10% to
reach 100% by Tuesday, January 1, 2019. This incremental implementa-
tion schedule allows for the introduction of the LCR standard with as
litcle disruption as possible. Here, the BCBS would like to ensure the
strengthening of banks in an orderly manner and ongoing finance for

economic activity.

Table 2.2 Implementation of minimum LCR requirements (2015-2019)

Years 2015 2016 2017 2018 2019
Minimum LCR Requirement 60% 70% 80% 90% 100%
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2.2.1.3 Illustrative Example of the LCR

By way of illustration, we determine the LCR for Bank A that holds six
asset types, namely, cash, reserves, Treasury securities, government, and
corporate bonds as well as retail loans. In particular, reserves and Treas-
uries are L1As, and we suppose that corporate bonds are L2As. Bank A
funds itself using a combination of unsecured wholesale funding, over-
night interbank borrowing, stable and less stable deposits, borrowings
from the Central Bank as well as equity. Table 2.3 presents the BS item

values®®?’ for our example.

The stock of HQLAs for LCR purposes is given by

A" =C+ R+T + B +min[0.85* B, 2 * (C+ R+T + B*)] = 267
(2.2)

For the different types of liabilities, the funds outflow associated with

stress scenarios depend on the run-off rates specified by LCR prescripts.®®

If 07 denotes the run-off rate for liabilities of type j and O° denotes con-

tractual outflows with O¢ = 10, it follows that:
0=0"D%+0” D" +0" FV +0* B +0” B +O° (2.3)
=0.075x 150+ 0.15x 150+ 0.75 x 210+ 1 x 80 + 0.25 x 50 + 10

=3006.25.

Here the run-off rate for stable retail deposits, less stable retail deposits,

and unsecured wholesale funding are taken to be 7.5%, 15%, and 75%,

Table 2.3 Illustrative balance sheet for computing LCR

Assets Liabilities

Cash (C) 50 | Stable Retail Deposits (D) 150
Reserves (R) 25 | Less Stable Retail Deposits (D") 150
Treasuries (T) 50 | Unsecured Wholesale Funding (FV) 210
Government Bonds (B°) 100 | 100 Interbank Borrowings (B') 80
Corporate Bonds (B°) 50 | Central Bank Borrowings (B®) 50
Retail Loans (A) 425 | Equity (E) 60
Total 700 | Total 700
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respectively. Here, the run-off rates on overnight interbank borrowing
and secured transactions with the Central Bank against non-HQLA is
100% and 25%, respectively. If we suppose that contractual inflows is 6,

the expected net cash outflow is given by

ONC =306.25 — min (6, 0.75 * 267.5)
= 306.25 — min (6, 200.625) (2.4)

Hence, the LCR, CY, of the bank has the form:

cu = 2075 8941 (2.5)

"~ 300.25

As the LCR < 1, the bank has to adjust its BS to become Basel III

compliant.

2.2.2 Net Stable Funding Ratio

The NSFR is determined by dividing the amount of available stable funding
(ASF) by required stable funding (RSF) over a one-year stress period.” In
the main, the NSFR strives to reduce the maturity mismatch between assets

and liabilities with remaining contractual maturities of 1 year or more.*

2.2.2.1 Description of the NSFR

The description of the NSFR follows directly from several Basel docu-
ments on liquidity that are quoted in the text. During a stress scenario,
stable funding the capital, and liability financing expected from reliable
sources. In order to reduce the dependence on Central Banks, funding
provided by them are excluded from NSFR liquidity standard evalua-
tion.” The NSFR can be expressed as

Available Stable Funding(ASF)

NSFR = .
Required Stable Funding (RSF)




26 BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

Basel III requires that this ratio should be greater than one to ensure
that the available funding meets the required funding over the evaluation
period.** According to Basel IIT documentation, ASF is defined as the total
amount of bank capital, preferred stock with maturity > 1 year, liabilities
with effective maturities > 1 year, demand deposits or term deposits, or
both, with maturities < 1 year, as well as wholesale funding with matur-
ities < 1 year.***To calculate the actual ASF, the aforementioned capital
and liability types have to be multiplied by a specific ASF factor assigned
to each type. In the ASF calculation, capital, liabilities, and hybrids with
a residual maturity of more than 1 year have a 100% weight, whereas
stable deposits and less stable deposits are weighted by 90% and 80%,
respectively. Wholesale funding from nonfinancials is weighted by 50%,
whereas other wholesale funding is not recognized as stable funding.®
On the other hand, RSF is the weighted sum of the value of assets held
and funded by the bank multiplied by a specific RSF factor assigned to
each particular asset type. These weights can be more or less associated with
the run-off rates in the LCR: Cash, commercial paper, bonds with a matu-
rity of below 1 year, and nonrenewable interbank loans receive a weight of
0, whereas government bonds (including guaranteed debt from public sec-
tor entities, muldilateral development banks, the European Commission
(EC), Bank for International Settlements (BIS), and Central Banks as well
as government) with a 0% risk weight under Basel IT are assigned a weight
of 5%.%% Corporate and covered bonds with a rating of AA- or better
with a residual maturity of 1 year or more have a 20% weight; whereas
such bonds with a rating of below AA or at least A and a residual maturity
of at least 1 year as well as loans to nonfinancial corporates with a residual
maturity less than 1 year are assigned a 50% weight. Moreover, unencum-
bered mortgages with a risk-weight of up to 35% under Basel I receive a
65% RSF weight; retail loans with a residual maturity of less than 1 year

get a 85% weight, whereas the rest receive a 100% weight.*®

2.2.2.2 Implementation of the NSFR

In 2012, the observation period for considering amendments to the
Basel I1I formulation of the NSFR announced in 2010 began. Originally
the implementation of the NSFR was scheduled for Monday, January 1,

2018. However, because of experiences with the LCR, its implementation
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is likely to be delayed and, in an extreme case, could even be cancelled.
Our results in Chapter 3 on the NSFR of big banks provide an insight
into why this may happen.

2.2.2.3 lllustrative Example of the NSFR

By way of illustration, we compute the NSFR for Bank B that holds
cash, government bonds, and retail loans. Bank B funds itself using a
combination of stable and less stable deposits, unsecured wholesale fund-
ing (nonfinancial corporate), and equity. Table 2.4 presents the BS item
values for our example.

The ASE, F*, depends on the ASF factors specified in the NSFR rules
for liabilities. Denoting the ASF factor for liabilities of type j by @, it

follows that:

FS =®” D + ®” D' + ®" FV + DE (2.7)
=0.85 x 150 + 0.70 x 150 + 0.50 x 210 + 1 x 65 = 402.5,

where the ASF factors for stable retail deposits, less stable retail depos-
its, unsecured wholesale funding, and equity are 85%, 70%, 50%, and
100%, respectively.

The value of the RSE, F*, depends on the factors given in the NSFR
specifications for various types of assets. Using W/ to denote the RSF

factor for type j liabilities, we have:

FB =WCC+WEBC L WAA (2.8)
=0.0 x50+ 0.05x 100 + 0.85 x 425 = 366.25,

Table 2.4 Illustrative balance sheet for computing NSFR

Assets Liabilities

Cash (C) 50 | Stable Retail Deposits (D) 150

Government Bonds (B°) 100 | Less Stable Retail Deposits (D") 150

Retail Loans (A) 425 | Unsecured Wholesale Funding (FY) 210
Equity (E) 65

Total 575 | Total 575




28 BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

where the RSF factors for cash, government bonds, and retail loans are
0%, 5%, and 85%, respectively. Hence, the NSFR, F*, of the bank can

be computed as

P =£=1.1>1.
366.25

Here, the NSFR exceeds 1, so Bank B complies with the new liquidity

standard.

2.2.3 Traditional Liquidity Risk Measures

Besides the Basel III liquidity standards, LCR and NSFR, we also investi-
gate traditional liquidity risk measures such as the NPAR, ROA, LIBOR-
OISS, BIITKR, GSR, and BDR.

First, we consider the NPAR, where nonperforming assets are assets
that are in jeopardy of default. Once the borrower has failed to make
interest or principal payments for 90 days the asset is considered to be
nonperforming. Moreover, the NPAR is the ratio of nonperforming assets
to effective capital, where such capital is constituted by tangible common
equity and loan and lease loss reserves. The predictive power of bank fail-
ure of the NPAR (compared to the Texas ratio) is robust and reliable.”

Second, return-on-assets (ROA), is the ratio of the net income to total
assets and is an indicator of how profitable a firm is relative to its total
assets. In other words, the profitability measure, ROA, is an indication
of a bank’s ability to generate a positive net income from its asset invest-
ments. The existing literature suggests that as the ROA increases, bank
liquidity will rise commensurately. ROA gives an idea as to how efficient
management is at using its assets to generate earnings.

For a specified loan term, LIBOR is the rate at which banks are willing
to lend to other banks. The OIS rate is the rate on a derivative contract
on the overnight rate. In the United States, the overnight rate corresponds
to the effective federal funds rate. Here, over the term of the contract,
two parties agree that one will pay the other an interest rate that is the

difference between the term OIS rate and the geometric average of the
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overnight federal funds rate. The OIS rate is a measure of the markets
expectation of the overnight funds rate over the contract term. The OIS
market is almost devoid of default risk because there is no exchange of
principal. Funds are only exchanged at the maturity of the contract, when
one party pays the net interest obligation to the other. The LIBOR-OISS
is assumed to be a measure of bank prosperity because it reflects what
banks believe is the risk of default associated with lending to other banks.
In essence, it is a measure of market-wide liquidity risk.*

The Basel II total capital ratio (BIITKR) is the bank’s total capital to
assets ratio. The BIITKR is adequately characterized in the BCBS docu-
ments.“"** The government securities ratio (GSR) is the ratio of government
securities to effective capital. Brokered deposits is a large-denomination
bank deposit that is sold by a bank to a brokerage, which then divides
it into smaller pieces for sale to its customers. Core deposits—such as
deposits to checking accounts, savings accounts and certificates of deposit
made by individuals—are the other key component of a bank’s depos-
its. The brokered deposits ratio (BDR) is the ratio of brokered deposits
to total assets. The GSR (proxy for asset liquidity) and BDR (proxy for
fund stability) are comprehensively studied by Cullen.® Here, we note
that liquidity risk measures for asset liquidity include the GSR and LCR
whereas funding stability is measured by the BDR and NSFR.

2.3 Preliminaries on Basel 111, Liquidity Creation
and Bank Capital

Liquidity creation is related to the ability of banks to extend loans of
limited liquidity to borrowers while providing demand depositors with
the opportunity to withdraw funds at par value. In Chapter 4, we ana-
lyze causality and its directionality for bank capital and liquidity crea-
tion (broad and narrow measure) in large, medium, and small banks.
To achieve this, we adopt the Granger causality approach. Secondly, we
investigate liquidity creation and the banking risks associated with it. In
a Basel III context, these risks can be associated with earnings volatil-
ity, credit, and nonperforming loans. Moreover, as control variables, we

include size, market share, inflation, and unemployment. Here, we show
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how Basel IIT capital and liquidity requirements may be employed to
manage these risks.

We agree with Berger and Bouwman** that at least two hypotheses
describe the relationship between bank capital and liquidity creation. The
first is the “financial fragility/crowding-out” hypothesis and the other is
the “risk absorption” hypothesis. According to the former, higher cap-
ital is associated with less monitoring which leads to less liquidity cre-
ation.”% On the other hand, the risk absorption hypothesis forecasts
that higher capital facilitates the banks’ ability to create liquidity. This
hypothesis evolved from two elements of literature, highlighting the role
of banks as risk transformers. Whereas banks’” exposure to risk is elevated
by liquidity creation,”* capital allows banks to absorb greater risk.***In
principle, higher capital enhances the ability of banks to create liquidity

because it allows them to absorb greater risk.’>

2.4 Preliminaries on Basel 111, Liquidity Regulation
and the Economy

Liquidity risk originated from both BS and OBS sources during the
financial crisis of 2007 through 2009. As far as the former is concerned,
banks that had a major reliance on deposit and equity financing, that s,
stable funding sources, continued to extend credit to other banks. Banks
that held more illiquid BS assets, by contrast, increased asset liquidity
and reduced lending. On the other hand, OBS liquidity risk materialized
on the BS and compelled new credit extension as increased takedown
demand displaced lending capacity. In general, efforts by banks to man-
age the liquidity crisis led to a decline in credit supply.*

Chapter 5 emphasizes that during the 2007 to 2009 financial crisis,
banks received cash demands from counterparties, short-term creditors,
and existing borrowers. Credit extension decreased, with banks that were
hit hardest by liquidity pressures being most severely constrained. Cen-
tral bank emergency lending programs were implemented to mitigate the
resulting risk.*>> Currently, liquidity risks originate more from exposure
to idiosyncratic interbank lending and borrowing practices rather than
deposit outflows. The former arise from fund withdrawals from whole-

sale short-term financing arrangements, unused loan commitments,
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derivatives markets margin calls, and obligations to repurchase (repos)
securitized assets. For instance, banks extend credit lines that make credit
available on demand as well as extend loan commitments of various
types. Greater use of such commitments increased risk. When liquid-
ity decreased, more borrowers availed themselves of existing credit line
funds. For example, during the 2007 to 2009 financial crisis, when the
commercial paper market imploded, short-term funds were not readily
available to nonfinancial institutions. As obligations became due, the
issuers of such paper alternatively utilized previously arranged backup
lines at banks to refinance their paper. Banks were compelled to extend
such credit with the result that the new credit extension suffered.’®>

It is anticipated that the Basel III liquidity regulation will affect the
macroeconomy via an increase in bank intermediation costs. More spe-
cifically, under the new regulation, banks must hold more capital, that is,
they must deleverage. If the required return on equity and cost of bank
debt do not adjust, then banks will increase lending spreads to compen-
sate for the higher cost of funding. In this way, Basel III liquidity regula-
tion will badly affect sovereign credit as well as macroeconomic variables
such as GDD, investment, inflation, consumption, personal disposable
income, personal savings, and employment (H. Depp, personal commu-
nication, March—July 2013).






CHAPTER 3

Basel III Liquidity
Regulation and Bank Failure

In the Basel IIT Accord, liquidity risk is measured via the liquidity cover-
age ratio (LCR) and net stable funding ratio (NSFR). In this chapter,
we estimate the LCR and NSFR by applying approximation techniques
to banking data from a cross section of countries. We find that these
Basel III risk measures have low information values and are relatively poor
indicators of liquidity risk.'

Our results, in this chapter, show that as the LCR increases or
decreases the probability of failure decreases or increases for both Class I
(internationally active banks with Basel III Tier 1 capital (BIIIT1K) in
excess of $4 billion) and Class II (the rest) banks. The same is true for the
NSER of Class II banks. However, the anomaly is that Class I bank failure
probability is positively correlated with NSFR. This is a clear indication
that at this point NSFR regulation still has to be refined before its envis-
aged implementation on Monday, January 1, 2018.

Furthermore, we show how liquidity affects bank insolvency and fail-
ure. We also establish that market-wide liquidity risk, proxied by LIBOR-
OISS, was a major predictor of bank failures in 2009 and 2010, whereas
idiosyncratic liquidity risk, proxied by other liquidity risk measures, was

less so.?

3.1 Background to Basel III Liquidity Regulation
and Bank Failure

In this section, we provide a terse review of salient features of Basel III

liquidity regulation and bank failure.
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3.1.1 Review of Basel III Liquidity Regulation and Bank Failure

The LCR aims to create a mechanism whereby liquidity problems over a
30-day horizon can be combated.? Maintenance of a minimum for the afore-
mentioned standard aims to ensure that banks have appropriate amounts
of unencumbered high-quality liquid assets (HQLAs) to counteract the
net cash outflows it experiences during acute short-term stress scenarios.”*
These scenarios mimic conditions experienced in the 2007 to 2009 finan-
cial crisis with respect to institution-specific and systemic shocks.” By con-
trast, the NSFR limits the over-reliance on short-term wholesale funding
during market liquidity buoyancy and encourages improved assessment of
liquidity risk for on-balance sheet (BS) and off-balance sheet (OBS) items.

In this chapter, we also ascertain how Economic Modeling and
Econometric Research Group (EMERG) global results for LCR and
NSFR compare with those of the Basel Committee on Banking Supervi-
sion (BCBS)*'? and European Banking Authority (EBA).">'¢

Existing literature suggests that imposing higher liquidity standards
makes it less likely that banks will compromise their solvency and engage
in excessive credit extension.'” This should protect banks against systemic
risks and consequent financial crises.'® The paper BCBS262 finds incen-
tives to hold a greater stock of HQLAs."”?° Our analysis supports this
claim in the case of the LCR of Class I and II banks.

Distinguin et al. claims that banks build bigger capital buffers when
they are exposed to higher illiquidity.?' Furthermore, Garleanu and Ped-
ersen show that tighter risk management of individual banks, as proposed
by Basel III, could lead to market illiquidity at the aggregate level.”> Our
contribution also investigates this assertion by assessing the effectiveness
of Basel III liquidity measures in terms of increasing bank liquidity and
decreasing failures.”2

With regard to methodology, our analysis is most similar to that of
Wu and Hong?*® as well as Hong, Huang, and Wu.” In their contri-
butions, approximate measures of the Basel III LCR and NSFR are cal-
culated using U.S. banking data. In particular, they studied a sample
of U.S. banks covered by the Federal Deposit Insurance Corporation

(FDIC) while ours was global and more heterogeneous (from various
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jurisdictions). For instance, we included the bank categories Class I
and II in 38 countries. The study period in our paper was from 2002 to
2012 to include the 2007 through 2009 financial crisis, promulgation
dates of Basel II and III as well as the quarter immediately prior to the
implementation of the latter accord. Wu and Hong did not include
2012 data at all (ending in 2011) and could therefore not effectively
study the period prior to the implementation of Basel III on Tuesday, 1
January 2013. Secondly, like us, they compare the information values
of Basel III and traditional liquidity risk measures with regard to their
predictive power for bank failures.’® Also, Wu and Hong®' estimate a
discrete-time hazard model that distinguishes between idiosyncratic
and market-wide liquidity risks.* Moreover, Hong, Huang, and Wu®
find that the probability of failure of U.S. commercial banks is neg-
atively correlated with the NSFR, whereas it is positively correlated
with the LCR. They conclude that this connection between bank fail-
ure and LCR highlights the negative externality of liquidity hoarding.
Our results differ from theirs in these respects. Thirdly, we note that
U.S. banks did not officially adopt Basel II capital regulation. Unlike
Wu and Hong, we insisted that all the banks in our sample be Basel 11
compliant. In our opinion, our conclusions were different from theirs
in several respects. However, we attributed conclusions that did not
differ dramatically, to the standard assumptions about the data, the
relatively high proportion of U.S. banking data used by us and the
similarity in the methodology. However, in general, the latter can be
considered to be standard for bank failure analysis. In this respect, our
results on the connection between bank failure and Basel 11T liquidity

34,35

standards differ on most accounts from Wu and Hong as well as

Hong, Huang, and Wu.*

The current chapter has strong connections with the aforementioned
contributions in that, for Class I and II banks, we investigate how bank
failures and liquidity risk are related. Except for Wu and Hong>** (see,
also, Hong, Huang, and Wu*), our methodology differs from the afore-
mentioned outputs because we employ a technique that involves the
estimation of discrete-time hazard models. Also, our contribution ana-

lyzes the notion of liquidity risk even further than before by determining
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whether market-wide liquidity risk (via the LIBOR-OISS) was the major
contributor to Class I and II bank failures during the 2007 to 2009 finan-
cial crisis. Our study also incorporates the latest Basel III prescripts that
were published in 2013.

3.1.2 Basel III Liquidity Regulation and Bank Failure Data

We consider EMERG global liquidity data that consists of observations
for a wide cross section of banks for the period 2002 through 2012.%
In particular; we use data from the income statements of individual banks

as well as information about BS and OBS items.

3.1.2.1 Class I and II Banks

We investigate liquidity for Class I banks that hold more than $4
billion in BIIIT1K and are internationally active. Moreover, we con-
sider Class II banks that violate one or both of these conditions.*' In
reality, some Class II banks considered could have been classified as
Class I if they were internationally active. Nevertheless, these banks
make a large contribution to the total assets of Class II banks. Invari-
ably, all Class I banks can also be classified as large in that their gross
total assets (GTA) exceed $3 billion (see Chapter 4 for further dis-
cussion on large banks). Many of the banks in our study come from
jurisdictions affiliated to the BCBS and Macro-Economic Assessment
Group (MAG).

Our investigation includes 157 Class I and 234 Class II LIBOR-
based banks from 38 countries. These banks (with the number of
Class I and Class II banks in parenthesis for each jurisdiction, as well
as * and ‘denoting BCBS and MAG members, respectively) are located
in Argentina* (1,3), Australia® (5,2), Austria (2,5), Belgium* (1,2),
Botswana (1,1), Brazil*’ (3,1), Canada® (7,3), China* (7,1), Czech
Republic (4,3), Finland (0,14), France® (5,5), Germany* (7,24), Hong
Kong SAR* (1,8), Hungary (1,2), India* (6,6), Indonesia* (1,3), Ireland
(3,1), Italy® (2,11), Japan® (14,5), Korea® (6,4), Luxembourg* (0,1),
Malta (0,3), Mexico*” (1,8), Namibia (0,1), the Netherlands* (3,13),
Norway (1,6), Poland (0,5), Portugal (3,3), Russia* (0,3), Saudi Arabia*
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(4,1), Singapore* (5,0), South Africa* (4,5), Spain® (2,4), Sweden* (4,0),
Switzerland® (3,5), Turkey™* (7,1), United Kingdom™” (8,5) and United
States™ (35,66). In order to limit depositor losses, all 38 jurisdictions have
explicit deposit insurance schemes or implicit government protection

schemes for banks.

3.1.2.2 Basel Il Liquidity Regulation and Bank Failure
Data Restrictions

In our study, we did not consider Central Banks, subsidiaries, banks
with incomplete (inconsistent or noncontinuous) information nor
observations with negative HQLA, net cash outflow (NCO), avail-
able stable funding (ASF), required stable funding (RSF), or other
values.”>* Furthermore, we use nonpermanent samples that do not
suffer from survivorship bias to study cross sectional patterns. For
our sample, bank failure data for the period 2002 through 2012 was
obtained from deposit insurance schemes or implicit government pro-
tection schemes. For instance, for the United States, such data was
obtained from the Federal Deposit Insurance Corporation (FDIC).*%
We choose the period 2002 to 2012 because available EMERG global
liquidity data does not allow us to reliably determine the LCR and
NSER prior to 2002.%

Where insufficient data existed, we determined a first best approxi-
mation or omitted the liquidity parameter completely. In the latter, the

aggregate data obtained was adjusted accordingly.

3.1.2.3 Basel III Liquidity Regulation and Bank Failure

Data Computations

Estimating the LCR and NSFR using available EMERG public data
proved to be a challenge. Firstly, the prescripts for these risk standards are
sometimes ambiguous and subject to frequent regulatory amendment.
For instance, the final rules relating to the LCR were only published on
Monday, January 7, 2013.%

Secondly, the EMERG global banking data has several limitations in

terms of granularity and format when compared with the information
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required to determine the Basel III liquidity standards.*® In all instances,
we had to make difficult choices when applying Basel III guidelines to
such a large diversity of banks.

We compute the LCR from the amendments introduced on Mon-
day, 7 January 2013(ADD Reference Basel Committee on Banking
Supervision (BCBS). (2013, January). Basel III: The liquidity coverage
ratio and liquidity risk monitoring tools.Bank for International Settle-
ments (BIS) Publications.Retrieved June 25, 2013, from htep://www.
bis.org/publ/bcbs238.htm). The method of computing the LCR,
released by the BCBS on this date, include an expansion in the range
of assets eligible as HQLA and some refinements to the assumed inflow
and outflow rates to more accurately reflect conditions in times of

stress.

3.1.3 Chapter 3: Main Contributions

The responses to the questions posed in the following list provide the
main contributions made in this chapter about Basel III liquidity regula-

tion® and bank failure:

* Question 3.1.1 (Approximations of Basel III and Tradi-
tional Liquidity Risk Measures). How can we approximate
the Basel I1I and traditional liquidity risk measures for Class I
and II banks? (see Subsection 3.2.1).

* Question 3.1.2 (Key Statistics of Liquidity Risk Measures)
For Class I and II banks, what are the most important features of
the key statistics related to Basel I1I and traditional liquidity risk
measures ? (see Subsection 3.2.2).

* Question 3.1.3 (LCR and NSFR Shortfalls) What is the
impact of LCR and NSFR shortfalls for Class I and I banks ?
(see Subsection 3.2.3).

* Question 3.1.4 (Comparison with BCBS and EBA Results)
How do our resulss for LCR and NSFR compare with those of the
BCBS and EBA ? (see Subsection 3.2.4).



BASEL III LIQUIDITY REGULATION AND BANK FAILURE 39

* Question 3.1.5 (Information Values for Liquidity Risk
Measures) For Class I and II banks, how sensitive are Basel IIT
liquidity risk measures by comparison to traditional ones ? In
particular, how do LCR and NSFR information values compare
with those of traditional risk measures (in particular, NPAR,
ROA, LIBOR-OISS, BIITKR, GSR and BDR) for Class I and
I banks ? (see Subsection 3.3.1).

* Question 3.1.6 (Bank Failure Rates) For Class [ and IT
banks, what are the bank failure rates for the period 2002 to
2012 ? (see Subsection 3.3.2).

* Question 3.1.7 (Estimating Discrete-Time Hazard
Models) How can discrete-time hazard models for Class I and
11 banks be estimated and used to characterize their failure ? (see
Subsection 3.3.3).

* Question 3.1.8 (Contribution of Liquidity Risk to Bank
Failure) How can we ascertain whether idiosyncratic or mar-
ket-wide liquidity risk was the major contributor to Class I and
I bank failures during the 2007 to 2009 financial crisis ? (see
Subsections 3.3.3 and 3.3.4).

* Question 3.1.9 (Policy Implications for Basel III Liquid-
ity Regulation and Bank Failure) What are some of the policy
implications for Basel 11 liquidity regulation as it relates to
Class I and 1I bank failure ? (see Section 3.4).

3.2 Basel III and Traditional Liquidity Risk Measures

In this section, we discuss Basel III and traditional liquidity risk measures
for both Class I and II banks.

3.2.1 Approximate Measures of Basel 111 and Traditional
Liquidity Risk Measures

In this subsection, we first approximate values for the Basel III liquidity
risk measures, namely, LCR*® and NSFR. The following figures provide

plots of the liquidity risk measures as well as traditional ones.
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Next, Figure 3.1 displays approximate values for the LCR, NSFR,
GSR, and BDR of Class I and II banks.

Figure 3.1 shows that LCR and NSFR for both Class I and II banks
had been in a downward trend from 02Q4 until 07Q3. It is interesting that
throughout the 2002 to 2012 period, a greater disparity existed between
the NSER for Class I and II banks than for the LCR of the same types of
banks. The average LCR and NSFR had increased dramatically subsequent
to the onset of the 2007 to 2009 financial crisis. This trend persisted for the
LCR immediately before and after the announcement of Basel III liquid-
ity regulation. On the other hand, the average NSFR had risen sharply
from 07Q3 to 10Q1 for Class II banks. The upward trend for the NSFR
for Class I banks persisted until the end of the financial crisis reaching a
higher peak than any of the other Basel III liquidity risk measures. This
unexpected phenomenon makes the Class I NSFR a very interesting topic
of discussion.

Also from Figure 3.1, for both Class I and II banks, we conclude that
the GSR declined until 2008, with the trend reversing thereafter. On the
other hand, the average BDR had been in an upward trend from 2001
through 2008, followed by a trend reversal. The BDR for Class II banks
exceeds those of Class I banks from 11Q4 onward.

Analogous to Figure 3.1, we can represent NPAR, ROA, LIBOR-
OISS, and BIITKR for Class I and II banks as follows.

Figure 3.2 shows that the NPAR for Class I and II banks rose sharply
from 07Q3 to 09Q3 when it peaked. On the other hand, the average
ROA decreased dramatically during the 2007 through 2009 financial cri-
sis reaching negative territory at the end of the crisis. A drastic recovery
in terms of profitability can be discerned after this period although ROA
never reached the levels that it was at prior to the financial crisis again.
The LIBOR-OISS remained flat from 03Q1 until 07Q3, after which
there was a sizeable increase in this spread that peaked in 08Q3. This
was followed by a sharp decrease in LIBOR-OISS till the end of the cri-
sis. Relative stability followed this trend. On the other hand, for Class I
banks, the BIITKR steadily increased until 10Q3, after which there was
a sudden decrease in this capital ratio. For Class II banks, from 03Q1 till
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Figure 3.1 LCR, NSFR, GSR, and BDR for Class I and II banks
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12Q4, the BIITKR was significantly lower and more volatile than for

their Class I counterparts.

3.2.2 Descriptive Statistics of Liquidity Risk Measures

In Table 3.1, the mean, median, standard deviation, skewness, kurtosis,
and Jarque Bera statistics for LCR, NSFR, GSR, and BDR are provided.

The means and medians of the LCR for both Class I and II banks
are much lower than that of the NSFR. However, the NSFR has a much
lower standard deviation.

In Table 3.2, the mean, median, standard deviation, skewness, kur-
tosis, and Jarque Bera statistics for NPAR, ROA, LIBOR-OISS, and
BIITKR are described.

3.2.3 LCR and NSFR Shortfalls

In order to satisfy Basel III LCR standards and negate shortfalls, banks
can reduce risky business activities during a short-term liquidity shock

or lengthen the funding term beyond 30 days.”' Banks may also increase

Table 3.1 Descriptive statistics of LCR, NSFR, GSR, and BDR for
Class I and II Banks

Basel 111 liquidity Traditional liquidity risk
Parameter standards LCR/NSFR measures GSR/BDR
Mean (0.793,0.817) (0.942,0.964) (0.142,0.144) (0.024,0.024)
Median (0.749,0.774) (0.940,0.963) (0.149,0.151) (0.024,0.025)
Maximum (1.193,1.290) (1.017,1.036) (0.166,0.168) (0.044,0.045)
Minimum (0.540,0.514) (0.880,0.901) (0.112,0.114) (0.011,0.011)
Std. Dev. (0.190,0.203) (0.029,0.028) (0.016,0.016) (0.008,0.008)
Skewness (0.361,0.544) (0.568,0.343) (-0.248,-0.242) | (0.334,0.305)
Kurtosis (1.945,2.390) (3.700,3.132) (1.782,1.782) (2.847,2.833)
Jarque-Bera (2.996,2.851) (3.268,0.895) (3.171,3.148) (0.861,0.732)
Probability (0.224,0.240) (0.195,0.639) (0.205,0.207) (0.650,0.693)
Sum (34.908,35.944) | (41.438,42.414) (6.254,6.337) (1.045,1.062)
Sum Sq. Dev | (1.544,1.775) (0.035,0.034) (0.011,0.011) (0.002,0.003)
Observations | (44,44) (44,44) (44,44) (44,44)
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Table 3.2 Descriptive statistics of NPAR, ROA, LIBOR-OISS, and
BIITKR for Class I and II banks

Traditional liquidity risk
Basel 111 liquidity measures LIBOR-OISS/
Parameter | standards NPAR/ROA BIITKR

Mean (0.133,0.125) (1.058,0.989) (0.005,0.005) (0.120,0.110)
Median (0.093,0.075) (1.295,1.205) (0.002,0.002 (0.119,0.109)
(0.279,0.311) (1.690,1.410) (0.036,0.036 (0.133,0.116)
Minimum (0.062,0.059) | (-0.040,-0.090) (0.001,0.001 (0.113,0.105)
Std. Dev. (0.078,0.075) (0.519,0.447) (0.008,0.008 (0.004,0.004)
Skewness (0.713,0.822) | (-0.601,-0.939) (2.949,2.949) (0.967,0.608)

( (

( (

( (

( (

( (

Maximum

)
)
)
)

Kurtosis 1.927,2.345) (1.944,2.676) (10.782,10.782) 3.210,2.049)
Jarque-Bera 5.843,5.749) (4.698,6.661) (174.827,174.827) | (6.941,4.365)
Probability 0.053,0.056) (0.095,0.035) (0.000,0.000) 0.031,0.113)
Sum 5.889,5.541) | (46.580,43.540) (0.221,0.221) 5.258,4.815)

Sum Sq. Dev | (0.264,0.246) (11.603,8.607) (0.003,0.003) 0.009,0.001)
Observations (44,44) (44,44) (44,44) (44,44)

their holdings of HQLAs. The Group of Central Bank Governors and
Heads of Supervision (GHOS) agreed that, during stress scenarios, banks
could use their existing HQLAs and thereby fall below the minimum.
Moreover, it is the responsibility of bank supervisors to give guidance on

how assets may be allocated under different circumstances.

3.2.3.1 LCR and NSFR Shortfalls for Class I and II Banks

Next, we report the LCR and NSFR shortfalls for Class I and II banks.

From Figure 3.3, for Class I and II banks, the general trend is for LCR
and NSFR shortfalls to decrease in the 2002 to 2012 period. This ten-
dency is more pronounced for the LCR than the NSFR. An interesting
feature of the shortfalls is that they were both rather flat for a large part
of the 2007 through 2009 financial crisis. However, the NSFR shortfall
for Class I was particularly volatile toward the end of the crisis. The LCR
has reacted more strongly to the announcement of the Basel III liquid-
ity standards than the NSFR. This must be seen in the light of the fact
that LCR regulation has already been finalized®* with the LCR set to be
implemented on Thursday, January 1, 2015, whereas the NSFR will be
implemented much later on Monday, January 1, 2018.
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Figure 3.3 LCR and NSFR shortfalls for Class I and II banks

3.2.3.2 Case Study: South African LCR and NSFR Shortfalls

In this subsection, we determine the LCR and NSFR shortfalls in the
South African (SA) banking industry. Due to the dependence on cost,
various factors are considered in order to provide an accurate assessment
of the shortfalls in these Basel I1I liquidity standards at the end of 12Q4
(H. Depp, personal communication, March—July 2013).

For the LCR shortfall, we consider that (a) the HQLA’s carry cost,
(b) the historical range of the HQLAs, and (c) in the absence of HQLA
holdings, we assume that alternative measures to reduce the LCR would be
at a similar cost. This is because the HQLA carry cost is an opportunity cost

(H. Depp, personal communication, March—July 2013).
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For the NSFR shortfall, we consider (a) increases in the retail fund cost
across the funding base; (b) for the stable funding gap, we assume that
20% is funded offshore at spreads of 100 to 125 bps above the offshore
bond issuance by SA, and (c) we suppose that the balance of the stable
funding shortfall is funded in the domestic capital market. Also, we assume
that funding spreads are higher than those in 12Q4 due to the dramatic
increase in credit extension by SA banks subsequent to the financial crisis
(H. Depp, personal communication, March—July 2013).

Given the aforementioned factors, we can determine the LCR and NSFR
shortfalls for the SA banking sector. At the end of 12Q4, the estimated gross
shortfall was $14 billion and $45 billion for the LCR and NSFR, respec-
tively. A rough approximation (72 bps) of the implied impact on the borrow-
ing cost to close these gaps is 8.7 bps for the LCR and 62.8 bps for the NSFR.

3.2.4 Comparison with BCBS and EBA Results

Some of the first quantitative studies on Basel 111 liquidity standards are
53-57

reported in Basel documents®*>” and EBA papers.”®*! Summary tables of
these contributions are presented as follows.

Table 3.3 is constituted by 2010 and 2012 Basel documents®***and
EBA papers.®>%

Table 3.4 is constituted by 2013 Basel documents®*® and EBA

papers.®”°

3.3 Liquidity Risk, Insolvency, and Bank Failure

In this section, we present the results on the relationship between Basel 11l and

traditional liquidity risk measures and bank failure for Class I and II banks.

3.3.1 Liquidity Risk Measure Sensitivity for Class I and 11 Banks

In this subsection, for Class I and II banks, we distinguish the sensitivity
of the approximate Basel III liquidity risk measures from traditional ones.
In our context, a risk measure is considered to be more risk sensitive if it
has higher power of predicting bank failures. In particular, we compare the
power of different risk measures for predicting bank failures within 1 year.”"”*
In a manner similar to Hong, Huang, and Wu,” we divide the data

of each variable into 10 deciles and calculate its information value for
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Table 3.5 Information values of liquidity risk measures for Class I
and II banks

Rank Liquidity risk measure Information value: V!
1. NPAR (0.64051,0.61531)
2. ROA (0.53527,0.56875)
3. LIBOR-OISS (0.50362,0.47648)
4. BIITKR (0.30604,0.32541)
5. GSR (0.16605,0.14979)
6. BDR (0.12814,0.11291)
7. LCR (0.08337,0.06974)
8. NSFR (0.03868,0.04962)

predicting bank failures.”* Table 3.5 reports the information value of
the eight liquidity risk measures, NPAR, ROA, LIBOR-OISS, BIITKR,
GSR, BDR, LCR, and NSFR.

As Table 3.5 shows, for both Class I and II banks, the LCR and
NSFR rank very low in terms of liquidity risk sensitivity by compari-
son to other risk measures. In this regard, LCR and NSFR information
values—(0.08337, 0.06974) and (0.03868, 0.04962), respectively—are
much lower than those of the six traditional liquidity risk measures under
investigation.”” The Class I bank liquidity risk measures, NPAR, LIBOR-
OISS, GSR, BDR, and LCR have information values that are greater

than those for their Class II counterparts.

3.3.2 Class I and II Bank Failure

The bank failure rates for the 391 banks from 38 countries in our sample
for the period 2002 to 2012 are given in Table 3.6.

From Table 3.6, we note that 6 Class I and 17 Class II banks failed
in the period 2002 to 2012. As we have seen before, both the LCR and
NSFR have questionable power to discriminate on the basis of liquidity
risk for Class I and II banks.”®”” It is interesting to note that, in support
of Basel III liquidity regulation, we found that higher LCRs are associated
with lower subsequent bank failure rates. This finding is different from
many studies’®”? of the U.S. banking industry.

Table 3.7 provides the bank failure rate by decile for Class I and II
banks in the case of the LCR, NSFR, and six other liquidity risk measures.



50 BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

Table 3.6 Class I and Class II bank failures (2002-2012)

Class
Total | Total | Bank | Iand II | Class Class
bank | bank | failure | bank |Iand II I and II
Quarter | count | failure | rate count | failures | failure rate
02Q1 391 0 0.000 (157,234) (0,0) (0.000,0.000)
02Q2 391 1 0.003 (157,234) (0,1) (0.000,0.004)
02Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
02Q4 390 0 0.000 (157,233) (0,0) (0.000,0.000)
03Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
03Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
03Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
03Q4 390 0 0.000 (157,233) (0,0) (0.000,0.000)
04Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
04Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
04Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
04Q4 390 0 0.000 (157,233) (0,0) (0.000,0.000)
05Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
05Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
05Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
05Q4 390 0 0.000 (157,233) (0,0) (0.000,0.000)
06Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
06Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
06Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
0604 390 0 0.000 (157,233) (0,0) (0.000,0.000)
07Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
07Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
07Q3 390 0 0.000 (157,233) (0,0) (0.000,0.000)
07Q4 390 0 0.000 (157,233) (0,0) (0.000,0.000)
08Q1 390 0 0.000 (157,233) (0,0) (0.000,0.000)
08Q2 390 0 0.000 (157,233) (0,0) (0.000,0.000)
08Q3 390 1 0.000 (157,233) (0,1) (0.000,0.000)
0804 389 2 0.003 (157,232) (1,1) (0.006,0.004)
09Q1 387 1 0.005 (156,231) (0,1) (0.000,0.004)
09Q2 386 2 0.003 (156,230) (1,1) (0.006,0.004)
09Q3 384 4 0.005 (155,229) (1,3) (0.006,0.013)
09Q4 380 4 0.010 (154,226) (2,2) (0.013,0.009)

(Continued)
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Table 3.6 (Continued)

Class
Total | Total | Bank | Iand II | Class Class
bank | bank | failure | bank |Iand II I and II
Quarter | count | failure | rate count | failures | failure rate
10Q1 376 3 0.008 (152,224) (1,2) (0.007,0.009)
10Q2 373 2 0.005 (151,222) (0,2) (0.000,0.009)
1003 371 0 0.000 (151,220) (0,0) (0.000,0.000)
10Q4 371 0 0.000 (151,220) (0,0) (0.000,0.000)
11Q1 371 0 0.000 (151,220) (0,0) (0.000,0.000)
11Q2 371 1 0.003 (151,220) (0,1) (0.000,0.005)
11Q3 370 0 0.000 (151,219) (0,0) (0.000,0.000)
110Q4 370 0 0.000 (151,219) (0,0) (0.000,0.000)
12Q1 370 0 0.000 (151,219) (0,0) (0.000,0.000)
12QQ2 370 1 0.003 (151,219) (0,1) (0.000,0.005)
12Q3 369 1 0.003 (151,218) (0,1) (0.000,0.005)
12Q4 368 0 0.000 (151,217) (0,0) (0.000,0.000)

3.3.3 Estimating Discrete-Time Hazard Models
for Class I and II Banks

In this subsection, we estimate four discrete-time hazard models for
Class I and II banks.®*® The first model is based on equation (3.1) in
Section 3.6. This is the benchmark model and is called model A.%? In
model B, we exclude the LCR and NSFR from model A but keep the
LIBOR-OISS. Therefore, we can estimate the contribution of the LCR
and NSFR for predicting bank failures by comparing models B and A.
For model C, we exclude the LIBOR-OISS from model A but keep the
LCR and NSFR. Comparison of models A and C allows us to measure
the contribution of market-wide liquidity risk. Finally, model D excludes
idiosyncratic and market-wide liquidity risk measures (i.e., the LCR,
NSFR, and LIBOR-OISS).584

The model statistics include the number of observations, N,
Pseudo R2, AIC, BIC, Log Likelihood, AUC Statistic, HL Statistic, and
HL p-Value.®>#¢ The estimation results are reported in the following table.

As can be seen from Table 3.8, there are small differences in model

statistics between models A and B.%% On the other hand, there are
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substantial differences between model A and C that excludes the
market-wide liquidity risk measures. Furthermore, the coefficient of
LCR in model A is negative and insignificant, suggesting that the LCR
has little bank failure predictive power. Our empirical results show
that, in models A and C, the probability of failure is negatively cor-
related with the LCR for both Class I and II banks, while Class I bank
failure probability is positively and Class II banks negatively corre-
lated with the NSFR. However, the coefficient of the LIBOR-OISS is
statistically significant and positive, which implies that market-wide
liquidity risk is a significant predictor of bank failures. In the process
of constituting Table 3.8, we can determine receiver operating charac-
teristic (ROC) curves that measure rank-ordering power for models A
through D. These ROC curves are similar, with model D having the
highest AUC statistic.®”?° This statistic is represented by the area under
the ROC curves.

3.3.4 Observed and Predicted Bank Failure Rates
for Class I and II Banks

Model A through D observed and predicted bank failure rates are dis-
played in the next table.

Table 3.9 provides information about the observed conditional
failure rate and predicted values from models A to D.”" Also, it dis-
plays the marginal contribution of the LCR and NSFR approximate
measures for Class I and II banks. In addition, Table 3.9 presents the
observed one-year conditional bank failure rates against the predicted
values from models A to D. Columns 2, 3, and 4 display the observed
one-year conditional bank failure rates against the predicted values
from model A and B, which excludes the LCR and NSFR. The dif-
ferences between the predictions of model A and B are negligible.”>”
Since model B excludes the approximate measures of the LCR and
NSEFR, the differences between the predicted values of model A and
B measure the marginal contribution of these approximate measures.
As can be seen, the predicted failure rates of model A and B are very

similar, and both closely match the observed failure rate for Class I and
II banks.?+%
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Table 3.9 Observed and predicted bank failure rates for Class I and
II banks (2002-2012)

Model A to D bank failures (2002-2012)

Observed Predicted bank failure rates
bank failure

Quarter rates Model A Model B Model C Model D

02Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
02Q2 (0.000,0.004) |(0.000,0.004) | (0.000,0.004) |(0.000,0.004) | (0.000,0.004)
02Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
02Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
03Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
03Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
03Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
03Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
04Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
04Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
04Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
04Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
05Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
05Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
05Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
05Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
06Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
06Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
06Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
06Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
07Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
07Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
07Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
07Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
08Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
08Q2 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.000,0.000) | (0.000,0.000)
08Q3 (0.000,0.004) | (0.000,0.004) | (0.000,0.004) |(0.000,0.004) | (0.000,0.004)
08Q4 | (0.006,0.004) | (0.006,0.004) | (0.006,0.004) | (0.003,0.002) | (0.003,0.002)
09Q1 (0.000,0.004) | (0.000,0.004) | (0.000,0.004) |(0.000,0.003) | (0.000,0.003)
09Q2 (0.006,0.004) | (0.006,0.004) | (0.006,0.004) |(0.005,0.003) | (0.004,0.003)
09Q3 (0.006,0.013) | (0.006,0.013) | (0.006,0.013) | (0.006,0.013) | (0.006,0.013)

(Continued)
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Table 3.9 (Continued)

Model A to D bank failures (2002-2012)
Observed Predicted bank failure rates
bank failure
Quarter rates Model A Model B Model C Model D
09Q4 (0.013,0.009) |(0.013,0.009) | (0.013,0.009) |(0.014,0.010) | (0.014,0.011)
10Q1 (0.007,0.009) |(0.007,0.009) | (0.007,0.009) |(0.007,0.011) | (0.007,0.010)
10Q2 (0.000,0.009) | (0.000,0.009) | (0.000,0.009) |(0.000,0.010) | (0.000,0.010)
10Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.003,0.004) | (0.002,0.003)
10Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) |(0.002,0.003) | (0.003,0.004)
11Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
11Q2 (0.000,0.005) | (0.000,0.005) | (0.000,0.005) |(0.000,0.007) | (0.000,0.006)
11Q3 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
11Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
12Q1 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)
12Q2 (0.000,0.005) | (0.000,0.005) | (0.000,0.005) | (0.000,0.007) | (0.000,0.006)
12Q3 (0.000,0.005) | (0.000,0.005) | (0.000,0.005) |(0.000,0.005) | (0.000,0.006)
12Q4 (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000) | (0.000,0.000)

Table 3.9 also displays the marginal contribution of the LIBOR-
OISS in predicting bank failures. Columns 2, 3, and 5 show the observed
one-year conditional bank failure rates against the predicted values from
model A and model C, which excludes the LIBOR-OISS. The differences
between the predictions of these two models are substantial for 2009 and
2010. In particular, as can be seen from the aforementioned columns,
there are significant differences between the predicted failure rates of
models A and C in 2009 and 2010.7%%

Columns 2, 3, and 6 in Table 3.9 display the observed one-year
conditional bank failure rates against the predicted values from model
A and model D, which excludes liquidity risk. The differences between
the predictions of these two models are substantial for 2009 and 2010.
Because model C excludes the LIBOR-OISS, the differences between the
predicted values of models A and C measure the marginal contribution of
the LIBOR-OISS. Furthermore, as can be seen from Table 3.9, the pre-
dicted values of models C and D are very close to each other, suggesting
that the LIBOR-OISS accounts for a majority of the marginal contribu-
tion of liquidity risk.”®”
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3.4 Policy Implications for Basel III Liquidity
Regulation and Bank Failure

In this section, we consider the impact of monetary policy transmission
and compliance with the LCR and NSFR standards from Basel I1I liquid-

ity regulation.

3.4.1 The Impact on Monetary Policy Transmission for
Class I and 11 Banks

Class II sample banks that have relatively large maturity mismatches as
measured by the NSFR shortfall in Section 3.2.3, are most affected by
contractionary monetary policy shocks For instance, in general, a reduc-
tion of total loans by 0.17% follows an increase of 1% in the short-term
interest rate.

Class I banks with smaller NSFR shortfalls are able to increase their
lending by 0.18%, following an increase in the interest rate. This follows
from the fact that the 391 banks are mostly intra-group liquidity provid-
ers. Also, we find that the degree of asset liquidity is not relevant for bank
lending channel identification. However, Class II banks that are funded
through relatively unstable sources by the LCR are better prepared to
mitigate monetary policy risk than other Class II banks.

3.4.2 Compliance with the Basel III Standards

The LCR and NSER can be useful prudential tools and relatively easy to
implement for jurisdictions that do not want to rely solely on risk sensi-
tive capital requirements. Combining the LCR and NSFR with Basel-
type capital rules can reduce the risk of depleted liquidity in banks. As the
findings in this chapter showed, however, policy makers need to be cog-
nizant of the inherent limitations and weaknesses of the LCR and NSFR.
Also, the LCR standard requires more HQLAs to be held that, ceteris
parabis, may lower returns. This may incentivize excessive risk-taking in
certain spheres of the economy. These are some reasons for concluding
that whilst the BCBS has gone a long way in addressing liquidity risks,
its efforts still remain a modest milestone in combating liquidity risks

in prudential supervision. Furthermore, in some jurisdictions, sovereign
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bonds are highly risky and even potentially subject to default risk not
captured consistently by rating agencies. All-encompassing regulations
could, in severe cases, see liquidity regulation actually contributing to
bank insolvency.

Furthermore, we consider the potential effects that complying with
the Basel III liquidity standards may have on monetary policy transmis-
sion. Firstly, satisfying NSFR requirements would reduce the importance
of the bank lending channel among both Class I and II banks. This is due
to the fact that they would be better prepared to counteract the tighten-
ing of monetary policy. However, complying with the LCR would only
reduce the relevance of this channel for banks with a small NSFR shortfall
whilst it would increase for the others (see, Subsection 3.2.3 for further
detail). Here, we argue that a higher LCR shortfall is related to a larger
funding base relative to the HQLA stock. Thus, smaller LCR shortfalls
would tend to reduce the funds available for stimulating loan growth.

If Class I and II banks already have deficient stable funding, the reac-
tion of loan supply to monetary policy tightening should be enhanced.
Bank level data provides limited information on the manner in which
LCR and NSFR would change monetary policy transmission. The infor-
mation becomes less reliable with an increase in the impact of Basel I1I

regulation on banks’ balance sheets.

3.5 Implications of Basel III Liquidity Regulation
and Bank Failure

In this section, we draw the most important conclusions about the
results obtained in preceding sections, where global banking data for 391
LIBOR-based banks in 38 countries for the period 2002 through 2012

was discussed. !

3.5.1 Implications (Approximations of Basel III and Traditional
Liquidity Risk Measures)

Mostimportantly, we approximate the Basel I1] standards, LCR and NSFR,
which are measures of asset liquidity and funding stability, respectively,
for global EMERG banking data mentioned earlier (see Question 3.1.1 of
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Subsection 3.1.3). This is a challenging task given the nature of the data
available and the ever-changing nature of Basel III liquidity regulation.

In the light of the determined results, our analysis gives us a new
understanding of the problem of approximating liquidity risk measures.
From Figures 3.1 and 3.2, we observe that the NSFR for Class I banks
increased during the 2007 through 2009 financial crisis. This appears to
be counter-intuitive as we are aware that liquidity decreased drastically
during this time. This brings the effectiveness of NSFR as a Basel I1I meas-
ure of liquidity risk into question. Class I and II banks behave very simi-
larly up to the onset of the financial crisis. This may be due to the lack of
differentiation of banks in terms of liquidity. From 09Q2 to 12Q4 there
was a steady increase in the LCR. This is probably due to banks holding
more liquid assets and restricting cash outflows and risky activities.

In this paragraph, we highlicht how our research on approximat-
ing Basel III and traditional liquidity risk measures has advanced the
knowledge in this field of endeavor. For both Class I and II banks, our
research approximates liquidity measures for a large diversity of banks for
an extended period (i.e., 02Q1 to 12Q4) on a global scale. The negative
correlation between the NSFR for Class I banks and the actual market
and idiosyncratic liquidity during the crisis was an unexpected contri-
bution to existing knowledge. The relationship between banking distress
and Class I and II bank LCR as well as Class II NSFR was as expected
and adds credence to the Basel III rationale. The disparity between the
dynamics of liquidity risk measures for Class I and II banks subsequent to
the 2007 to 2009 financial crisis may be attributed to injections of liquid-
ity via bailout plans that seemed to have favored Class I (“too-big-to-fail”
banks) above Class II banks.

In the sequel, we analyze some of our results in the light of exist-
ing literature on approximating Basel III and traditional liquidity risk
measures. No prior studies have attempted to achieve the aforemen-
tioned approximations using global public data (see Subsection 3.2.1).
Several studies have approximated these liquidity risk measures for U.S.
public data.’”"'?* Also, the current chapter incorporates the prescripts of
BCBS238 (January 2013) for approximating the LCR.'® We believe that
this makes our computations more consistent with regulation and closer

to reality. Notwithstanding this, the aforementioned literature points
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to the fact that the LCR is biased toward government bonds. This may
negate lending to the private sector in an environment where budget defi-
cits are sizeable. However, this bias may be useful in terms of interest rate
risk when encouraging prospective investors. The dynamics of the NPAR
in Figure 3.2 suggests that it is a strong indicator of banking distress.
This is verified by the fact that the NPAR rose sharply during the 2007
to 2009 financial crisis. In the same period, the average ROA decreased
dramatically, which is what is expected during stress scenarios. Improving
profitability subsequent to the crisis has accompanied economic recovery
in most countries. From Figure 3.2, it is clear that the LIBOR-OISS is a
good predictor of bank distress (compare with subsequent discussions on
LIBOR-OISS). On the other hand, besides its reasonable ability to pre-
dict bank failure (see Table 3.5), there does not seem to be an easily verifi-
able relationship between the BIITKR and the bank distress experienced
during the financial crisis. In some sense, this adds credibility to the view
that capital adequacy was sufficient before, during, and after the crisis.
Future research on Basel III and traditional liquidity risk measure
approximation will entail fine tuning the methodology employed in this
chapter. The process may be aided by the availability of more suitable data
of sufficient granularity as well as improved extrapolation and interpola-

tion techniques.

3.5.2 Implications (Key Statistics of Basel I1I and Traditional
Liquidity Risk Measures)

We are able to make conclusions about the descriptive statistics of
Basel III and traditional liquidity risk measures (see Question 3.1.2 in
Subsection 3.1.3). For instance, in Table 3.1 for Class I banks, three out
of four variables show positive skewness (LCR, NSFR, and BDR), while
GSR is negatively skewed. The value of the kurtosis for all the variables
in Table 3.1 is equal to or less than 3, which means that the distribution
is flat. All risk measures show forms of normality because the probability
values in the said table have p-values greater than 5%. Nevertheless, the
test for normality is sensitive to the number of observations. This may be
problematic when it comes to determining key statistics. This is also true
for Class II banks.
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From Table 3.1, it is clear that most banks seem to have satisfied the
Basel III minimum liquidity standard of 100% with respect to the NSFR
for the latter part of the 2002 through 2012 period. On the other hand,
it is hard to conclude that Basel III LCR standards were complied with
most of the time.

Future research on Basel III and traditional liquidity risk measure key
statistics will involve describing the statistics of improved risk measure
data. A more meaningful comparison between the descriptive statistics
of Class I and Class II banks may be possible. A wider range of tests may
also be done and existing econometric models may be applied. Here, the

heterogeneity of the 391 sample banks complicates matters.

3.5.3 Implications (LCR and NSFR Shortfalls)

In Subsection 3.2.4, we determine the shortfalls of the Basel III liquidity
standards, LCR and NSFR, for Class I and II banks. Here, Question 3.1.3
is answered, where Basel I1I standards were set at 100% (see Figure 3.3 for
more information).

We argue that a higher LCR shortfall can be associated with an
enhanced funding base relative to HQLAs. In essence, decreased LCR
shortfalls would tend to reduce the funds available for stimulating
loan growth.

From our results, we observe that LCR and NSFR shortfalls are not
necessarily additive. In this regard, we note that depending on the steps,
decreasing the shortfall in one standard may result in a similar decrease
in the shortfall of the other.!**!® As expected, with the introduction of
Basel III liquidity standards, LCR and NSFR shortfalls decreased drasti-
cally in recent times. The connections between the aforementioned short-
falls and monetary policy are explained in LCR and NSFR Shortfalls, p. 60.

A next step in our research on LCR and NSFR shortfalls will involve
determining the implications of the following actions. To satisfy the
Basel III LCR standard, banks will in all likelihood increase holdings
of low-yielding assets. To meet the NSFR of Basel III, banks may have
to increase the average maturity of its liabilities. In both cases, the new
liquidity requirements are assumed to exercise downward pressure on

profitability and, thus, upward pressure on lending margins.'” As a resul,
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there will be a negative impact on LCR and NSFR shortfalls, and they

may increase.

3.5.4 Implications (Comparison with BCBS and EBA Results)

Although difficult at times, we are able to compare parts of our inves-
tigation to previous quantitative impact studies (see Question 3.1.4 in
Subsection 3.1.3). Since our study is based on time-series EMERG global
liquidity data'®” that is richer than single date data, we cannot directly
compare our results with those of the BCBS'®!"? and the EBA.!">11¢
However, our results are broadly consistent with the results of these stud-
ies that were based on private cross sectional data because the banks par-
ticipating in the BCBS and EBA studies tend to have similar defining
features.'” On the other hand, there is more variation in our sample, that
includes 391 banks of various sizes and capital holdings over a 11-year
period. The larger sample size and the longer sample period allow us to
perform additional analyses that were not possible in the BCBS and EBA
studies (see Question 3.1.4 for further perspectives).

In our study, we are able to determine the sensitivity of the Basel III
and traditional liquidity risk measures to some degree. As was mentioned
before, there are gaps between the EMERG global liquidity data and data
required for calculating the LCR and NSFR especially in respect of granu-
larity and certain OBS items. As a consequence, it is likely that our results
are less accurate than those for the BCBS and EBA quantitative studies.

Future comparative research will involve considering updated data
from the BCBS and EBA in the spirit of previous quantitative impact
studies. We believe that these future studies will enhance our understand-

ing of the impact of Basel III liquidity regulation on sovereign economies.

3.5.5 Implications (Information Values for Liquidity Risk Measures)

In Subsection 3.3.1, we find that the Basel III liquidity risk measures,
LCR and NSFR, have relatively low information values when com-
pared with traditional liquidity risk measures such as the NPAR, ROA,
LIBOR-OISS, BIITKR, GSR, and BDR (refer to Question 3.1.5 in
Subsection 3.1.3).!18
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In this chapter, the information value is a measure of a variable’s abil-
ity to discriminate between two performance outcomes in prediction

119 Tf we trace

modeling. This approach follows the literature rather closely.
this line of thought back even further, we find that our information value
is a variant of Kullback—Leibler divergence statistics (also known as infor-
mation divergence or relative entropy), which is a measure of the differ-
ence between two probability distributions, in information theory and
statistics.'?

Future research on Basel III and traditional liquidity risk measure
information values will entail sharpening the valuation techniques in
order to obtain more accurate results. This process will involve employing

more advanced probabilistic methodologies.

3.5.6 Implications (Bank Failure Rates)

Our empirical results show that, in general, failure rates were highest dur-
ing and after the 2007 to 2009 financial crisis (Question 3.1.6 in Subsec-
tion 3.1.3).

Our empirical results show that the probability of failure is negatively
correlated with the LCR for both Class I and II banks. On the other
hand, Class I bank failure probability is positively and Class II banks
negatively correlated with the NSFR. If the result providing information
about the connection between Class I bank failure and the NSFR is not
caused by the inaccuracy of the approximation technique, it would imply
that this measure is a poor indicator of bank distress (see Question 3.1.6
in Subsection 3.1.3). Furthermore, we argue that the LCR requirement
may support the goals of effective liquidity regulation and negate issues

of systemic risk.

3.5.7 Implications (Estimating Discrete-Time Hazard Models)

We estimate a discrete time hazard model'' for Class I and II banks that
differentiates between idiosyncratic and market-wide liquidity risks (see
Question 3.1.7 in Subsection 3.1.3).

Our approach is consistent with the literature where liquidity risk is

divided into idiosyncratic liquidity risk and aggregate liquidity risk.'*
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However, a future advance could be to improve the discrete-time hazard
model considered in this chapter in order to discuss further features of
bank failure. Also, the model may investigate other variables that may be

more appropriate for studying bank failure.'*

3.5.8 Implications (Contribution of Liquidity Risk to
Bank Failure)

Our empirical results show that, in models A and C, the probability of
failure is negatively correlated with the LCR for both Class I and II banks,
whereas Class I bank failure probability is positively and Class II banks
are negatively correlated with the NSFR. Because the LCR is a measure
of asset liquidity, whereas the NSFR is a measure of funding stability,
these results highlight the subtle difference between the two. Here, high
funding stability for Class II banks reduces the probability of bank failure,
whereas liquidity hoarding has the negative externality that increases the
probability of bank failure.”*!> From the aforementioned, the overall
impression is that, at this stage, the NSFR is a weak measure because it
depends upon the ability of banks to model investor behavior that may
be stable or unstable during a crisis. This criticism should be addressed by
the BCBS in future. Also, we estimate a bank failure model that differen-
tiates between idiosyncratic and systemic funding liquidity risks. We find
that the latter was the major predictor of bank failures in 2009 and 2010,
whereas idiosyncratic liquidity risk played only a minor role. This finding
implies that an effective liquidity risk management framework needs to
target banks at both the individual and the systemic level.'*

For Class I and II banks, the results of Table 3.8 suggest that mar-
ket-wide liquidity risk as encapsulated by LIBOR-OISS was a major
predictor of bank failures in 2009 and 2010. On the other hand, the
approximate LCR and NSFR measures had very little ability to pre-
dict bank failures for Class I and II banks. In other words, idiosyncratic
liquidity risk played only a minimal role. The predicted failure rate of
model C is lower than that of model A in 2009, whereas it is higher than
that of model A in 2010. We offer the following explanation. By look-
ing at Table 3.8 again, we see that the LIBOR-OISS was extremely high

in 2008 and was extremely low in 2009. The former caused more banks
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to fail in 2009. The extremely low LIBOR-OISS (perhaps because of
Central Bank interventions) in 2009 helped reduce the number of bank
failures in 2010. This explanation provides an answer to Question 3.1.8

in Subsection 3.1.3.'%

3.5.9 Implications (Policy Implications for Basel III Liquidity
Regulation and Bank Failure)

In Subsection 3.4.2, we allude to policy implications that involve the
LCR and NSER for Class I and II banks (see Question 3.1.9 in Subsec-
tion 3.1.3).

The aforementioned policy implications mainly involve monetary
policy transmission and differ very significantly from jurisdiction to juris-
diction. As the recent financial crises showed, the BCBS needs to recog-
nize the inherent limitations and weaknesses of liquidity provisioning.
The proposals at an international level to supplement Basel III liquidity
risk measures with other internationally harmonized and appropriately
calibrated liquidity standards have been welcomed. This could lead to
Basel III adoption by a wide range of countries in the future. The LCR
and NSFR cannot do the job alone; it needs to be complemented by
other prudential tools or measures to ensure a comprehensive attack on
liquidity dissipation in both the banking and broader financial sectors.
Additional measures to provide a comprehensive view of aggregate liquid-
ity, including embedded liquidity, and to trigger enhanced surveillance by
supervisors need to be developed. There appears to be consensus that no
single tool or measure would have prevented the financial crisis and that
an adequate policy response requires a variety of macroprudential and
microprudential policy tools.

Future Basel II-related policy should integrate the various compo-
nents contributing to bank failure in order to develop a better strategy
for combating this phenomenon in Class I and II banks. Of particular
interest would be the integration of procyclicality, risk management, lev-
erage, and capital into the Basel III liquidity framework. Each of these
supplementary policies should help to prevent future bank distress. The
too-big-to-fail principle that saved systemically important Class I banks

from failure should also be revisited.
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3.6 How to Obtain the Results in Chapter 3

In this section, we provide hints on how to obtain the results in Chapter 3.

3.6.1 How to Obtain Information Values for Liquidity
Risk Measures

Our approach to information values follows the contribution in Thomas
et al."”® In their methodology, they divide the value of each liquidity risk

measure into 10 deciles and calculate its information value as follows:

i
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In this equation, p/ =-—% is the proportion of the number of “bad”
b

banks in interval 7, IV, to the total number of bad banks in the entire

i

N
sample, N,. Analogously, 2, = Fg is the proportion of “good” banks in

good

interval 7, N, to the total number of good banks in the entire sample, N,

3.6.2 How to Obtain the Insolvency and Liquidity
Risk Components

The following insolvency and liquidity risk models were introduced
by Wu and Hong (Wu and Hong 2012b). In banking, the concepts of
liquidity and solvency are intertwined and often indistinguishable. An
insolvent bank can easily become illiquid, whereas an illiquid one can

129 Tn this subsection, we discuss issues related to the

become insolvent.
relationship between liquidity, insolvency, and bank failures. In particu-
lar, we estimate a discrete-time hazard model, in which the conditional
bank failure rate is linked to insolvency and liquidity risks."® In this

model, the log-hazard, 4, is specified as

h.o=a"+R" +R", (3.1)

r+1 t+1
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Ii Li . . .
where o, R}, and R, is a constant, an insolvency risk term and a

liquidity risk term, respectively.

3.6.2.1 Insolvency Risk Term

It is well-known that variables affecting bank insolvency risk include capi-
tal adequacy, asset quality, profitability, and local economic conditions.'!

In this case, we specify the insolvency term as
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The first component in (3.2) is the market valuation component,
A" A’
i where

E;i + R: 7

bi . . . ;
value, A", to the sum of its tangible common equity, £;", and loan and

— s the ratio of a bank’s total asset book
t 12

lease loss reserves, RZ . Since the aforementioned sum can be regarded as
bi T[i
the effective capital of a bank, ——— isameasure of leverage. Also, —
) t t t
is the ratio of ROA, 7, , to the market discount rate, 7* . The leverage term
m, serves as an amplifier for the effects of changes in 7, and r 152

t 4 bi ci

K . . . . .
The second component, —~__— | is the ratio of intangible capital,
cl 1
o EvR
K" = E}, to effective capital, E” + R’, with the book value of capital,

bi . . ;
K", and tangible common equity, E;".
Ai _ rAi
The third component, —-—~—, is the ratio of the interest income
cl 7
t t

i Ai . . i i .
from loans, A} —7", to effective capital, £ + R, where loan yields and

Ai

total loans are denoted by 7" and A’, respectively.'s
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Similatly, the fourth component, , is the ratio of interest
. .. Si i . . i i
income from securities, %S, to effective capital, £ + R’ .
i
. . Ibi
The fifth component, ——~—, is the ratio of interest expense, X,",
t t

to effective capital, E” + R'.

The sixth component, —-— , is the ratio of net noninterest income,
cl 7
E'+R
I t"”b’, to effective capital, E” + R’ .
ni
The seventh component is the NPAR, — that is, the ratio of
t t
nonperforming assets, 4", to effective capital, E" + R’ .
Ani
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between the NPAR, m, and the change in housing price

is the interaction term

indices, AH] .1
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We expect @’ associated with ﬁAUﬁ, the interaction term
+
t t

between the NPAR and the change in unemployment rates, AU, to be

positive because a high unemployment rate would increase the severity of

the loss.'®

3.6.2.2 Liquidity Risk Term

The liquidity risk term consists of two parts.'*® The first is the idiosyncratic
component that provides information about the strength of liquidity risk
management in banks. For instance, a bank with stronger liquidity risk
management is less exposed to idiosyncratic risk. The second component
is the market-wide liquidity risk that comes from the market and affects
every bank.’” For example, for many banks, a severe market liquidity
disruption could cause a shortage of funding. In this case, the component

attributed to liquidity risk is specified as

RLi :aIOO; +a11ClRi +a12F;Ri (33)

t+1
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The LIBOR-OISS, O/, measures the market-wide liquidity risk. We
expect the coefficient on the LIBOR-OISS, a', to be positive, as a rise
in the LIBOR-OISS would increase the market funding liquidity risk.
The LCR and NSFR measure the idiosyncratic liquidity risk. We expect
the coefficient of the LCR, a'!, to be negative as banks with more liquid
assets are less likely to encounter liquidity difficulties.'® For both Class
I and II banks, our results do, in fact, yield a negative coeflicient for the
LCR. Finally, the coefficient of the NSFR, @', is also expected to be nega-
tive as banks with more stable funding are less likely to run into funding
problems. Here, our results yield a negative coefficient for Class II banks,
whereas the coeflicient is positive for Class banks. This is an anomaly
that may inform future regulatory reform regarding the calculation of the
components of the NSFR. In all likelihood, the too-big-to-fail phenom-

enon has a role to play here.

3.6.3 How to Obtain the Discrete-Time Hazard Model

From the previous subsection, we have that the discrete-time hazard
model used to investigate bank failure—hereafter known as Model A—
can be determined as follows.'” Substituting (3.2) and (3.3) into equa-

tion (3.1), we obtain
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The first to ninth components in (3.2) correspond to those stipu-
lated in the previous equation. From this model, we can derive Model
B, Model C and Model D, where LCR and NSFR, LIBOR-OISS and
liquidity risk are excluded, respectively.'®® In essence, this means that

Models B through D can be represented by the equations



BASEL III LIQUIDITY REGULATION AND BANK FAILURE 71

Abi n_i Kbi _ Eti Ai _ rAi Si _ rSt

Bi _ t t 2 By t 3 4% t 4 Y t
/Jt*l a + a Eci Rz' di ta Eci Ri ta Eci Ri + Eci Ri
t + 12 7; t + t t + t t + t

Ibi nnbi ni ni
5 X, o 1 ;A s A

Ta ci i Ta ci i ta ci - i Ta ci ; i !Z
E'+R E'+R E'+R E'+R
Am
+a’ ——— iR AU +a"°0}
+
Abi n_i Kbi _Eci Ai _ 7Ai Si _ 751'
hf:]_a +a czt i dtt+a2 ta' tz +a3 ii ti+a4 tci ti
E'+R 7, E'+R E'+R E'+R
Xlln lnnbz' Ani Am' )
+ as ci : i +a6 cit i +a7 ci - i +a8 ci - i ;
E'+R E'+R E'+R E’+K
+a’ —— 47 AU +a"C" +a E¥
E°+R
and
Abi n_i Kbi _Et‘i Ai _ rl\i Si _ rSi
}Jffl_a +a czt i ;1+a2 tci tz +a3 Zi ti+a4 tri ti
E'+R 7 E'+R E'+R E'+R
lez ]rm/n' Ani Am‘ )
5 6 7 8
ta cz't i+a cit i+a cz't i+a cz't i ;
E’+R E’+R E’+R E’+R
Am' )
9 t i
+a ——AU,
E'+R '
t t

respectively.'?!






CHAPTER 4

Basel 111 Liquidity Creation
and Bank Capital

Liquidity creation refers to a banks’ function of extending illiquid loans
to borrowers while providing depositors with the opportunity to with-
draw funds upon demand at par value."* In this chapter, we first deter-
mine how to analyze the connections between liquidity creation and bank
capital. By using a Granger causality approach, we investigate the causal
relationship between bank capital and liquidity creation® (broad and nar-
row measure) and its directionality in large, medium, and small banks.®
Second, we are interested in the risks that liquidity creation generates for
the bank. In a Basel IIT context, various aspects of such risk are taken into
account by incorporating earnings volatility, credit risk, and nonperform-
ing loans. Additionally, size, market share, inflation, and unemployment

were included as controls.

4.1 Background to Basel 111, Liquidity Creation
and Bank Capital

A Granger causality model is used to characterize the causal relation
between banks’ capital and liquidity creation. Also, the Granger causality
results will identify those variables that are systemically important. In this
case, regulators will be able to specifically target the variables that are

important for improved liquidity regulation.

4.1.1 Review of Basel III, Liquidity Creation and Bank Capital

In lieu of impending Basel III liquidity regulation, we consider empirical
studies that investigate pivotal concepts such as liquidity, bank capital
regulation, risk, Granger causality, and bank size. Furthermore, a succinct

overview of the theories that form the basis for our research is discussed.
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We apply the liquidity creation formula of Berger and Bouwman’ to
22002 to 2012 sample of global banks. By contrast, Berger et al.? inves-
tigates the effects of regulatory interventions and capital support on bank
risk taking and liquidity creation by using a unique dataset of German
universal banks from 1999 to 2009. They show that regulation and cap-
ital support result in statistically significant reductions in risk taking and
liquidity creation in the short and long run. Furthermore, in a recent
overview, Berger and coauthors’ agree with earlier postulations'™!! that
liquidity creation is, in fact, a core function of banks and becomes even
more crucial to the economy during financial crises.

In essence, the creation of liquidity exposes banks to an array of risks.
Many studies consider the relation between liquidity creation and various
forms of risk using banking data from different countries. In this regard,
we are cognizant of the impact of risk and, as such, include the control
variables credit risk, earnings volatility, z-score, and nonperforming loans in
our study.

Horvath, Seidler, and Weill conduct a Granger causality test in a
dynamic GMM panel estimator framework on an exhaustive data set of
mainly small Czech banks from 2000 to 2010."* Their study analyzes the
potential impact on liquidity creation of tighter capital requirements such
as those in Basel III. They postulate that there is a trade-off between the
benefits of financial stability induced by stronger capital requirements
and the benefits of greater liquidity creation. In other words, any action
favoring one objective would negatively impact the other. This would
suggest that potentially Basel III can reduce bank liquidity creation by
introducing tighter capital requirements. Horvath et al., further support
the view that greater liquidity creation may hamper bank solvency."” Our
choice of control variables, viz., capital, credit risk, z-score, earnings vol-
atility, nonperforming loans, size, market share, inflation, and unemploy-
ment, for liquidity creation and capital correspond to that of Horthvath
etal."

Specifically, like Horvath et al.” and Berger and Bouman,'® we also
consider how bank capital and liquidity creation (broad and narrow
measure) affect all the aforementioned control variables and vice versa in
large, medium, and small banks using the Granger causality model in lieu

of Basel II1. Our study differs in terms of the type of data, duration as well
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as type and number of banks considered. In particular, we use time series
quarterly data for the period 2002 to 2012 obtained from 391 London
Interbank Offered Rate (LIBOR)-based large, medium, and small banks
from 38 countries.

Furthermore, the relationship between bank capital and liquidity
measured for on-balance sheet (BS) activities is investigated by Distin-
guin et al.'” They utilize a simultaneous equations framework using 2000
to 2006 European and U.S. publicly traded commercial bank data. The
authors show that banks decrease their regulatory capital ratios when they
face higher illiquidity as defined in Basel III or when they create more
liquidity. Also, they emphasized the importance of regulating large banks
that behave differently from smaller ones. By contrast to the simultaneous
equations framework, the current chapter investigates how bank capital
affects liquidity creation and vice versa by using Granger causality tech-
niques. Like Distinguin et al."® we also consider the impact of bank size.

Moreover, we focus on empirical studies considering the relationship
between capital and liquidity creation together with the impact of bank
size. Berger and Bouman' make a major contribution to this topic by
suggesting a new method for measuring the liquidity created by banks for
a sample of U.S. commercial banks from 1993 to 2003. They propose a
classification of all BS items as liquid, semiliquid, or illiquid (see Table 2.1
for more information). This classification applies to banks’ assets, liabili-
ties, equity, and off-balance-sheet (OBS) activities.

For large banks, as capital increases or decreases, liquidity creation
will increase or decrease. By contrast, for small banks, as capital decreases
or increases, liquidity creation will increase or decrease. Berger and
Bouwman?® also emphasize the differences brought about by changes in
the type of liquidity creation. This pioneering article has triggered some
recent studies on the same topic.»* In our contribution, we generally
follow the methodology suggested by Berger and Bouwman® but extend
their analysis to include liquidity creation and bank capital data for large,
medium, and small banks on a global scale rather than just for the United
States. Our analysis includes, amongst other things, visual inspection,
descriptive statistics, stationarity tests, and the Granger causality analysis.

The theoretical perspectives underpinning our current study hinge

upon two main opposing hypotheses. In this regard, the papers by
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25,26

Diamond and Rajan®?¢ and others suggest that banks with higher capital
ratios may create less liquidity because capital diminishes financial fragil-
ity and “crowds out” deposits. The result of this fragile financial structure
is that banks run the risk of losing funding if they attempt to withhold
deposits. As such, the threat of bank runs exacerbates the problem that
arises from withholding deposits. Consequently, by allowing banks to
receive more deposits and extend more credit, financial fragility favors
liquidity creation. As greater capital reduces financial fragility, it enhances
the bargaining power of the bank and hampers the credibility of its com-
mitment to the depositors. Thus, increased capital works to diminish
liquidity creation.

Others argue that the opposite outcome is true. Higher capital ratios
may create more liquidity because capital gives them an increased capac-
ity to absorb the risks associated with liquidity creation. Specifically, the
risk absorption hypothesis predicts that increased capital enhances the
ability of banks to create liquidity. This hypothesis stems from two strands
of the literature concerning the role of banks as risk transformers (refer to
Figure 4.1 for the diagrammatic representation of this theory). Liquidity
creation amplify banks’ exposure to risk because banks that create more
liquidity face greater losses when they are forced to sell illiquid assets to
satisfy the liquidity demands of borrowers.”*® By contrast, more capital

allows the bank to absorb greater risk.?

Increased bank Enhanced ability to
capital create liquidity

Increased
risk exposure

Absorbs
risk

Figure 4.1 Flowchart: Risk absorption hypothesis

31,32

Source: Adapted from
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We agree with Berger and Bouwman® and others who propose that
these two aforementioned hypotheses frame the causal link that moves
from banks’ capital to liquidity creation.

From the previously mentioned empirical studies and theoretical per-
spectives, it is evident that the relationship between capital and liquidity
creation together with the impact of bank size is a highly topical problem
that requires further study and clarification. In general, due to the array
of methods, types of banks, bank sizes, and risk factors, the temptation to

make substantial claims or assumptions are often tempered.

4.1.2 Basel II1, Liquidity Creation and Bank Capital Data

We use 2002 to 2012 EMERG global liquidity data that consist of obser-
vations for LIBOR-based, insured banks.?* In particular, we use data-
bases consisting of individual banks’ income statements as well as BS and
OBS items.

The size differences among banks are significant and numerous
empirical studies have indicated that components of liquidity creation
vary greatly by bank size.-® Therefore, we have categorized our data by
bank size, with large banks’ gross total assets (GTA) exceeding $3 billion,
whereas medium banks have GTA ranging from $1 billion to $3 billion
and small banks have GTA less than and equal to $1 billion.”

As in Chapter 3, a total of 391 hand-selected LIBOR-based banks
from 38 countries were included in the study, including 157 large, 132
medium, and 102 small banks. These banks (with the number of large,
medium and small banks in parenthesis for each jurisdiction, as well as
* and ’ denoting BCBS and MAG members, respectively) are located in
Argentina* (1,1,2), Australia® (5,1,1), Austria (2,3,2), Belgium* (1,1,1),
Botswana (1,0,1), Brazil*’ (3,1,0), Canada® (7,2,1), China* (7,1,0),
Czech Republic (4,1,2), Finland (0,8,6), France® (5,2,3), Germany*
(7,13,11), Hong Kong SAR* (1,7,1), Hungary (1,1,1), India* (6,4,2),
Indonesia* (1,1,2), Ireland (3,1,0), Iraly® (2,7,4), Japan® (14,2,3),
Korea® (6,3,1), Luxembourg* (0,1,0), Malta (0,1,2), Mexico® (1,3,5),
Namibia (0,1,0), the Netherlands* (3,7,6), Norway (1,2,4), Poland
(0,3,2), Portugal (3,1,2), Russia* (0,2,1), Saudi Arabia* (4,1,0), Singa-
pore* (5,0,0), South Africa* (4,3,2), Spain® (2,3,1), Sweden* (4,0,0),
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Switzerland® (3,4,1), Turkey* (7,1,0), United Kingdom* (8,2,3), and
United States™ (35,37,29).

The restrictions and computations associated with Basel 111, liquidity
creation, and bank capital are similar to that of Subsections 3.1.2.2 and

3.1.2.3, respectively.

4.1.3 Chapter 4: Main Contributions

The main contributions relating to Basel 111, liquidity creation and bank

capital are constituted by the answers to the questions listed as follows:

* Question 4.1.1 (Liquidity Creation and Capital Data).
How do we choose the control variables, viz., capital, credit risk,
z-score, earnings volatility, nonperforming loans, size, market
share, inflation, and unemployment, for liquidity creation and
capital? (See Subsections 4.1.1, 4.1.2, and 4.4.1).

* Question 4.1.2 (Granger Causality Test for Liquidity Creation
and Capital Variables). How does capital affect liquidity creation
(narrow and broad measure) and vice versa in large, medium, and
small banks? (See Table 4. 10 and Subsections 4.2.4 and 4.3.2)

* Question 4.1.3 (Granger Causality Tests for Liquidity
Creation, Capital and Control Variables for Large Banks).
How does bank capital and liquidity creation (broad and narrow
measure) affect all chosen control variables and vice versa in large
banks? (See Table 4.11, 4.12, 4.13, and Subsections 4.2.4)

* Question 4.1.4 (Granger Causality Tests for Liquidity
Creation, Capital and Control Variables for Medium
Banks). How does bank capital and liquidity creation (broad
and narrow measure) affect all the control variables and vice
versa in medium banks? (See Table 4.14, 4.15, 4.16, and
Subsections 4.2.4)

* Question 4.1.5 (Granger Causality Tests for Liquidity
Creation, Capital and Control Variables for Small Banks).
How does capital, liquidity creation (broad and narrow measure)

affect all the control variables and vice versa in small banks? (See

Table 4.17, 4.18, 4.19, and Subsections 4.2.4)
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* Question 4.1.6 (Basel III Policy Implications for Liquidity
Creation and Bank Capital). What are some of the Basel 11I
policy implications that involve liquidity creation (broad and

narrow measure) and capital for large, medium, and small
banks? (See Subsection 4.3)

4.2 Empirical Analysis of Liquidity Creation
and Bank Capital

Our set of variables consists of (44 x 391) observations for the period
02Q1 to 12Q4. In the sequel, we highlight and interpret some pertinent
observations of our aggregate data according to bank size (namely, large,

medium, and small banks).

4.2.1 Descriptive Statistics of Liquidity Creation and
Bank Capital Data

The descriptive statistics described in Tables 4.1, 4.2, and 4.3,
involves the mean, maximum, minimum, standard deviation, skewness,
kurtosis, Jarque-Bera, and probability of the Jarque-Bera statistics for
EMERG data.

For large banks (see Table 4.1 for more details) nonperforming loans,
size, and unemployment all display positive skewness close to zero. Liquid-
ity creation (broad and narrow measure), capital, and credit risk exhibit
negative skewness close to zero. The value of the kurtosis for capital, credit
risk, slightly exceeds three, which means that the distribution is slightly
peaked (leptokurtic) relative to the normal and exhibits some degree of
leptokurtosis.”” On the other hand, liquidity creation (broad and narrow
measure), nonperforming loans, size, and unemployment exhibit kurtosis
values of slightly less than three, which means that the distribution is
slightly flat. The Jarque-Bera probability value is significant for z-score,
earnings volatility, market share, and inflation.

For medium banks (see Table 4.2 for more details), capital, credir
risk, nonperforming loans, size, and unemployment, all show positive skew-
ness close to zero. Liquidity creation (broad and narrow measure), z-score,

earnings volatility, and market share exhibit negative skewness close to



BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

80

1560°0 S d anyea Airiqeqoid :aoueoyrudig, 'syyueq 931e[ 10§ (SUONEAIISO 'sqo pue anfea Ajiqeqoid eiag-onbre[
:anea-d g cerog-onbure( :q( ‘uoneradp prepuels (IS SWNWIUIW :*UW SWNWIXEW "XEW SUOTIRIAIIQQE Y1 [IA) SONSTILIS 9ANdLIOSIP SMOYS 9[qel Y], 70T

6£1¢€01°0 3939404 19v6LG'T £66+€€°0 0SS¥LT0 7516811 9685677 €61868°T juswkojduouy
x000000°0 6¢¢°L01 979¢80°6 19v07€° 7~ 9796¥5°0 YLIE96'0~ 0550v8'1 TEPIET'T uonepuy
*9L1100°0 €906¥°¢1 0¢€TIEY LLLOST'T $57100°0 000900°0 0007100 1608000 STeYS JIBN
968161°0 8Y969L°¢ 9v0177'T 9661090 €05¥€0°0 6£€66°0 9761L0°1 £68766°0 SN
€€1L¥0°0 8956019 79999T°1 69¢987°0 6v€656°0 8¢879T'1 (4135403 YHy707'T sueo] SurwiogaaduoN
x000000°0 T1671°7S 868¢89°9 €05L76'1 L¥¥00T°0 0057000 €¥8T5°0 6¥L701°0 Ayprejoa s3uruaey
x000000°0 Y1L9L°79 08888L7L 910189°1~ SOT09T'1 098605+~ 7S910L°1 67900¢°0 91098-2
87¢166°0 0680611 LTe6LY € 096¢£7¢°0~ 6LOYYT0 LSSTSY 0~ Y1610 ¥L9€60°0~ S PAID
660%5T°0 0zeorLe 919L50¥ 90008¥°0~ SPELST 0 0€65L6'T~ YELEOT T YE8ISY 7 [ende)
2INSEIUW MOLIEN]

1essT°0 woriLe 60L011°C 756956°0~ 0v658¢°0 €eLotEY [AY48°R TTLS80°G suopead Apmbry
dunseaw peoig

689¢81°0 0L068¢°¢ L6STI8TT €98T¥S 0~ 6LL00¥°0 089797 L1089 687001°¢ suoneaxd Aypmbr
U=~N>\Q mH mH SISOJIny mwvﬁaovﬂm das U XeN UBIN O—&thﬁ\/

$yUDQq 284p] fo $213513PIS 2013d1UOSI(] [°F 219P],



81

BASEL III LIQUIDITY CREATION AND BANK CAPITAL

60'0 S d anpea Liriqeqord :aoueoyruSig, s{UBq WNIpaw 10§ (SUONEAIISQO :'sqo pue anfea Aiqeqoid eog-anbre[
:anfea-¢ q( “erog-onbre( :q[ cuoneIAdp prepuels (IS SWNWIUTW :"UNW SWNWIXEW :*XeW SUONEIAIQQE ) (IIM) $O1ISIIEIS JANAIISIP smoys o[qel aYT, 2707

6¢1¢01°0 5939404 T9b6LG'T €66¥€€°0 08SPLT0 516811 968567°C €61868°1 uswiordwouy
x000000°0 6¢¢°L01 979¢80°6 19v07€° 7~ 9796+5°0 PLIE96'0~ 0550481 TEPIET'T uonepuy
81¢9¢1°0 876686°¢ 9617667 907LEL 0~ 696907°0 €P1608°6— SH8196v— 081¢°6~ SIeYS JIEN
11¥098°0 16900¢°0 Gree8I¢e $006LT°0 GLSH90°0 ¥PSILS0 L796L8°0 YI¥97L°0 18
sueo]

€1¢850°0 1L8¢89°¢ Prorey1 660€0¥°0 1670680 ¥I8LST 0~ TESSITT ¥5898L°0 BuruzogadduoN
9199420 etle 6906¢6°'1 WyLLO0~ 8PEIST'T L1€86T°6~ 9v0715°0~ £87880°¢— Ayrejoa s3ururey
6115100 PLSESE 1,686V 76679L°0~ 8€T65Y'T 869897 ¥~ ¥6079T°¢ 6£871L°0 91098-7
£0050¢°0 898¥L¢T LETY89'T SELI¥S 0 106971°0 6¥9199°0~ 8917710~ LOL8EY 0~ ASHNPAID
8¥9107°0 SOvI0T'€ L8y’ 9118090 88¢8ST°0 L¥STHY T~ 1688¢8° 1~ 97s0LT' T~ [ende)
2INSEIUW MOLIEN]

%6%5900°0 089650°01 1ZI911°¢ 0796911~ 68¥90L°0 L¥T€69°0 $S08LT¢ 8LETH'T suoneaxd Aypmbry
dunseaw peoig

#(¥1000°0 Y8STLLT LO9TLY Y 9LS69¢ 1~ L¥9505°0 7198601 $S08LT€ 88G€€6°T suoneaxd Aypmbr
®=~N>\Q MHH mH SISOJany wwvﬁavvﬂw das U XeN UBIN O—&thﬁ\/

$yUDPq winrpaw fo $o1351303s 2013d1U0SI(] 7°F 2191,



BASEL III LIQUIDITY REGULATION AND ITS IMPLICATIONS

82

600 S ¢ anpea Apiqeqoid :pouroyruSiG, 'SYURq [[EWS 10J (SUONEBAIISO 'sqo Pue anfea Ljiqeqoid erog—onbure( :onfea—d
q[ ‘erog—onbie[ :q[ ‘uoneradp pIepurls (]S WNWIUIW UMW {WNWIXEW "Xew SUONEIAIqQE dY1 IIam) $ONSHEIS 9A1Id1I0Sop smoys d[qel aY], 12707

6¢1¢€01°0 199394904 19v6LS'T €66VEC0 0SSPLT0 51681 968567°C €GI868°T Juswiojdwau)
x000000°0 76¢¢°L0T 979¢80°6 19%07€ 7~ 9796¥5°0 PL1€96°0~ 0550+8°T TEPIET'T uonepuf
816L01°0 19LTShY Y67l 8776890~ 0L66Y5°0 GGLLO6'9~ 96651176~ ¥11896°6— STBYS JIBN
#£€L170°0 918L59°L TL¥870°¢ G8L170' 1~ 6LELLTO 781000 SPI169°0 L6615¥°0 RN
0098600 TLECEOY 0S€STH'T 787601°0 PEESET'T €TELIO = PPe9TE T £€81¢0¢°0~ sueo] SupwograduoN
%998000°0 17201+ 8185€9Y SPSOTT T~ LSTO9T'T ¥8YOTT L~ LETTOS 1= L8¥866'T— Aypneoa sdururey
907791°0 CLLLEYE GG1¢98°1 6L8ST¥°0 G90SHT'T 870T¢S°0~ 8109¢H ¢ L180L0°T 91095-7
x1€6610°0 L660¢8°L 6STLL8T 166T¢0T 605677°0 9r6£€6°0~ 88L0LT0 0LTLL90~ S NPRID
%865900°0 861¥0°0T G99691°¢ 97911 GEGTee0 LOVERE T 796L91° 1~ 1L€876'T~ [ende)
2INSEIW MOLIEN]

£€67¢61°0 016L8T°¢ 81660L°1 SYITLT 0~ 61L0L6°0 L¥T€69°0 LOG6Y8Y'T SETI99°1 suopedid Aypmbry
dunseaw peoig

6107¢T°6 6107£T6 0LL0S6'T WL T 876LS9°0 7198601~ 7198601 9867t 0 suonead Apmbry
Oﬁ—&>|ﬁ~ MMH mH SISOJIny mm@ﬁ}w@vﬂw das U XeN UBIN O—@thﬂx/

$yUDq s Jo so13s1IVIS 2013q1UISA(] €4 219P],



BASEL III LIQUIDITY CREATION AND BANK CAPITAL 83

zero. The value of the kurtosis for liquidity creation (broad and narrow
measure) and size slightly exceeds three, which implies that the distribution
is slightly peaked (leptokurtic) relative to the normal and exhibits some
degree of leptokurtosis. On the other hand, capizal, credir risk, earnings
volatility, nonperforming loans, market share, and unemployment exhibit
kurtosis values of slightly less than three, which means that the distribu-
tion is slightly flat. The Jarque-Bera probability value is significant for
liquidity creation (broad and narrow measure), z-score, and inflation. We
accept the null hypothesis for normal distribution for medium bank vari-
ables, because our descriptive statistics is very close to the expected values
for a normal distribution.

For small banks (see Table 4.3 for more details) capital, credir risk,
g-score, nonperforming loans, and unemployment all show positive skew-
ness close to zero. Liquidity creation (broad and narrow measure), earnings
volatility, size, and market share exhibit negative skewness close to zero.
The value of the kurtosis for capital, earnings volatility, and size slightly
exceeds three, which means that the distribution is slightly peaked (lepto-
kurtic) relative to the normal and exhibits some degree of leptokurtosis.
On the other hand, liguidity creation (broad and narrow measure), credit
risk, z-score, nonperforming loans, market share and unemployment exhibit
kurtosis values of slightly less than three, which means that the distribu-
tion is slightly flat. The Jarque-Bera probability value is significant for
capital, credit risk, earnings volatility, size, and inflation. We accept the
null hypothesis for normal distribution for small bank variables, because
our descriptive statistics is very close to the expected values for normal

distribution.

4.2.2 Visual Inspection: Correlograms

In the ensuing section, we tabulate the results of the visual inspection of
all the variables from the correlograms (refer to Tables 4.4, 4.5, and 4.6).
Based on the correlograms for large banks (see Table 4.4), nine of the 11
variables became stationary after the first differencing.

Based on the correlograms for medium banks (refer to Table 4.5),

eight of the 11 variables became stationary after the first differencing.
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Table 4.4 Correlogram summary for large banks

Level/
Variables 1st Diff. AC Q-Stat Prob
Liquidity creation: Level -0.209 211.38 0.000%*
Broad measure
Liquidity creation: 1st Diff. -0.012 13.015 0.877
Broad measure
Liquidity creation: Level -0.158 61.873 0.000*
Narrow measure
Liquidity creation: Ist Diff. -0.013 9.6459 0.974
Narrow measure
Capital Level 0.040 162.32 0.000%*
Capital 1st Diff. —-0.007 28.634 0.095
Credit risk Level -0.408 96.151 0.000%*
Credit risk 1st Diff. -0.078 23.497 0.265
Z-score Level —-0.268 89.778 0.000%*
Z-score 1st Diff. -0.085 17.548 0.617
Earnings Level -0.193 66.870 0.0000%*
volatility
Earnings 1st Diff. -0.080 22.742 0.302
volatility
Nonperforming Level -0.351 272.14 0.000%*
loans
Nonperforming 1st Diff. -0.021 70.462 0.000%*
loans
Size Level -0.248 165.76 0.000%*
Size 1st Diff. -0.019 26.613 0.147
Market share Level -0.158 61.873 0.0000*
Market share 1st Diff. -0.056 10.948 0.948
Inflation Level -0.054 42.631 0.002*
Inflation 1st Diff. 0.032 22.555 0.311
Unemployment Level -0.364 268.98 0.000*
Unemployment 1st Diff. —0.044 93.244 0.000%*

Abbreviations: AC: autocorrelation coefficient; Q-stat: Q-statistic; prob: probability
(null hypothesis) H,: data is stationary; (alternative hypothesis) /,: data is nonsta-
tionary p-value > 5%: accept the null; *p-value < 5%: reject the null
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Table 4.5 Correlogram summary for medium banks

Level/
Variables 1st Diff. AC Q-Stat Prob
Liquidity creation: Level -0.081 119.95 0.000*
Broad measure
Liquidity creation: Ist Diff. -0.152 37427 0.010*
Broad measure
Liquidity creation: Level -0.103 155.43 0.000*
Narrow measure
Liquidity creation: 1st Diff. -0.094 18.451 0.558
Narrow measure
Capital Level -0.386 220.02 0.000%*
Capital 1st Diff. 0.059 18.669 0.543
Credit risk Level -0.342 148.60 0.000%*
Credit risk 1st Diff. 0.009 11.729 0.925
Z-score Level -0.220 80.757 0.000%*
Z-score 1st Diff. 0.061 20.678 0.416
Earnings Level -0.308 81.422 0.000*
volatility
Earnings 1st Diff. -0.029 22.330 0.323
volatility
Nonperforming Level -0.363 285.96 0.000*
loans
Nonperforming Ist Diff. -0.147 139.53 0.000*
loans
Size Level -0.037 65.527 0.000%*
Size 1st Diff. -0.211 14.788 0.788
Market share Level -0.182 111.52 0.000%*
Market share 1st Diff. -0.073 21.981 0.342
Inflation Level -0.054 42.631 0.002*
Inflation 1stDiff. 0.032 22.555 0.311
Unemployment Level -0.364 268.98 0.000*
Unemployment 1st Diff. -0.044 93.244 0.000%*

Abbreviations: AC: autocorrelation coefficient; Q-stat: Q-statistic; prob: probability
(null hypothesis) H,: data is stationary; (alternative hypothesis) /,: data is nonsta-
tionary p-value > 5%: accept the null; *p-value < 5%: reject the null
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Table 4.6 Correlogram summary for small banks

Level/
Variables 1st Diff. AC Q-Stat Prob
Liquidity creation: Level -0.212 142.19 0.000*
Broad measure
Liquidity creation: 1st Diff. 0.000 18.360 0.564
Broad measure
Liquidity creation: Level -0.232 259.67 0.000*
Narrow measure
Liquidity creation: 1st Diff. 0.047 19.679 0.478
Narrow measure
Capital Level 0.061 40.888 0.004*
Capital Ist Diff. 0.147 17.735 0.605
Credit risk Level -0.114 130.48 0.000%*
Credit risk 1st Diff. 0.114 46.099 0.001*
Z-score Level -0.243 165.80 0.000*
Z-score Ist Diff. 0.165 30.240 0.066
Earnings Level -0.217 103.43 0.000%*
volatility
Earnings Lst Diff. 0.029 17.329 0.632
volatility
Nonperforming Level -0.304 279.56 0.000*
loans
Nonperforming Lst Diff. 0.073 15.752 0.732
loans
Size Level -0.087 126.99 0.000%*
Size 1st Diff. 0.091 17.735 0.605
Market share Level 0.023 43.623 0.002°*
Market share 1st Diff. -0.145 22.470 0316
Inflation Level -0.054 42.631 0.002*
Inflation 1st Diff. 0.032 22.555 0311
Unemployment Level -0.364 268.98 0.000%*
Unemployment 1st Diff. -0.044 93.244 0.000%*

Abbreviations: AC: autocorrelation coefficient; Q-stat: Q-statistic; prob: probability
(null hypothesis) H,: data is stationary; (alternative hypothesis) /,: data is nonsta-
tionary p-value > 5%: accept the null; *p-value < 5%: reject the null
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Based on the correlograms for small banks (see Table 4.6), nine of the

11 variables became stationary after first differencing.

4.2.3 Augmented Dickey Fuller (ADF) Results

The Augmented Dickey Fuller (ADF) statistic checks the stationarity of
a series. In this regard, Tables 4.7 to 4.9, represent the results of the ADF
test in large, medium, and small banks, respectively. This statistic, tests for
the existence of a unit root in the level and first difference of each of the
variables. The decision rule* for the aforementioned test is interesting.
Table 4.7 records ADF results for large banks.

In particular, the ADF test results in Tables 4.7 to 4.9 consistently reveal
that z-score and inflation for all three bank sizes are stationary at level. In
general, for large, medium, and small banks, all other variables are nonsta-
tionary in their level form, and stationarity is obtained after first difference.
This indicates that the series mainly contains one unit root and is of an inte-
grated order one I(1) except for the z-score and inflation variables that are of
integrated order zero for all bank sizes and denoted as I1(0). The results of the

ADF test confirm that our variables are stationary before further analysis.

4.2.4 Granger Causality Test Results

The Granger causality test determines whether the current and lagged
value of one variable affects another. In this regard, Granger* postulated
that a variable (X) Granger causes another variable (Y) if past and present
values of X help to predict Y. The traditional Granger causality test uses
F-test statistics and a probability value for causal relationships between
variables. The ensuing tables show the results obtained when using the
Granger causality test for large, medium, and small banks.

Our main causality test (see Table 4.10) involves bank capital and
liquidity creation (for the broad and narrow measures) for large, medium,
and small banks. For large banks, liquidity creation (narrow measure),
Granger causes bank capital and vice versa at a 5% level of significance
as shown by the F-statistics in Table 4.10. As such, we reject the null

hypothesis and accept the alternative.
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For medium banks, capital Granger causes liquidity creation (broad
measure) at a 5% level of significance. Furthermore, a bidirectional causal
relationship exists between capital and liquidity creation (narrow mea-
sure) at a 10% level of significance.

For small banks, capital Granger causes liquidity creation (broad and
narrow measure) at a 10% level of significance.

Table 4.11 displays results of the causality test that involves liquidity
creation (broad measure) and all the control variables. For large banks,
earnings volatility as well as inflation Granger causes liquidity creation
(broad measure) at a 5% level of significance. As such, we reject the null
hypothesis and accept the alternative. This result implies that for large
banks, changes to earnings volatility and inflation affect liquidity crea-
tion. The causality is unidirectional, from earnings volatility and inflation
to liquidity creation (broad measure).

Table 4.12 displays the outcomes of the causality test that involves
liquidity creation (narrow measure) and all the control variables. For large
banks, bank size has a bidirectional causal relationship with liguidity crea-
tion (narrow measure) at a 5% level of significance. Furthermore, inflation
has a unidirectional causal relationship with liquidity creation (narrow
measure) at a 5% level of significance.

Table 4.13 shows the outcomes of the causality test that involves bank
capital and all the control variables. For large banks, earnings volatility
Granger causes bank capital at a 5% level of significance. Also, capital
Granger causes bank size for large banks at a 10% level of significance. In
addition, a bidirectional causal relationship exists between inflation and
bank capital at a 10% and 5% level of significance.

Table 4.14 shows the results of the causality test that involves liquidity
creation (broad measure) and all the control variables for medium banks.
Credit risk Granger causes liguidity creation (broad measure) at a 5% level
of significance. In addition, liguidity creation (broad measure) Granger
causes bank size at a 10% level of significance.

Table 4.15 exhibits the outcomes of the causality test that involves
liquidity creation (narrow measure) and all the control variables for
medium banks. z-score Granger causes liguidity creation (narrow measure)
ata 10% level of significance. Additionally, nonperforming loans Granger

causes liquidity creation (narrow measure) at a 5% level of significance.
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Table 4.11 Granger causadlity test for large banks (broad measure)

No. of
Null hypothesis observations | F-Statistics | Probability | Conclusion
DCR does not Granger 41 0.97831 0.3857 No causality
cause DLCBM
DLCBM does not 1.10418 0.3424 No causality
Granger cause DCR
Zscore does not Grang- 41 0.52494 0.5960 No causality
er cause DLCBM
DLCBM does not 1.48079 0.2410 No causality
Granger cause zscore
DEV does not Granger 41 4.30059 0.0211#* | Causality
cause DLCBM
DLCBM does not 2.13617 0.1328 No causality
Granger cause DEV
DNPL does not Grang- 41 0.36828 0.6945 No causality
er cause DLCBM
DLCBM does not 0.04759 0.9536 No causality
Granger cause DNPL
DBS does not Granger 41 0.24421 0.7846 No causality
cause DLCBM
DLCBM does not 0.58444 0.5626 No causality
Granger cause DBS
DMS does not Granger 41 0.87066 0.4273 No causality
cause DLCBM
DLCBM does not 0.89892 0.4159 No causality
Granger cause DMS
INF does not Granger 41 6.78940 0.0031#* | Causality
cause DLCBM
DLCBM does not 1.99616 0.1506 No causality
Granger cause INF
DUR does not Granger 41 0.43179 0.6527 No causality
cause DLCBM
DLCBM does not 1.82541 0.1758 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCBM: differenced liquidity creation
broad measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**59% level of significance

*10% level of significance
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Table 4.12 Granger causadlity test for large banks (narrow measure)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 0.62912 0.5388 No causality
cause DLCNM
DLCNM does not 1.98712 0.1518 No causality
Granger cause DCR
ZSCORE does 41 0.33357 0.7186 No causality
not Granger cause
DLCNM
DLCNM does not 0.00418 0.9958 No causality
Granger cause ZSCORE
DEYV does not Granger 41 1.12926 0.3345 No causality
cause DLCNM
DLCNM does not 0.12484 0.8830 No causality
Granger cause DEV
DNPL does not Grang- 41 2.21765 0.1235 No causality
er cause DLCNM
DLCNM does not 1.39599 0.2607 No causality
Granger cause DNPL
DBS does not Granger 41 8.53173 0.0009** | Causality
cause DLCNM
DLCNM does not 5.15462 0.0108** | Causality
Granger cause DBS
DMS does not Granger 41 1.73853 0.1902 No causality
cause DLCNM
DLCNM does not 0.85840 0.4323 No causality
Granger cause DMS
INF does not Granger 41 4.27975 0.0215%** | Causality
cause DLCNM
DLCNM does not 1.52243 0.2319 No causality
Granger cause INF
DUR does not Granger 41 0.29504 0.7463 No causality
cause DLCNM
DLCNM does not 1.22992 0.3043 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCNM: differenced liquidity creation
narrow measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**5% level of significance

*10% level of significance
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Table 4.13 Granger causadlity test for large banks (capital)
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cause DUR

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 0.10158 0.9037 No causality
cause DBC
DBC does not Granger 0.42062 0.6598 No causality
cause DCR
Zscore does not 41 0.47210 0.6275 No causality
Granger cause DBC
DBC does not Granger 0.03179 0.9687 No causality
cause zscore
DEV does not Granger 41 4.08581 0.0252** | Causality
cause DBC
DBC does not Granger 1.73745 0.1904 No causality
cause DEV
DNPL does not 41 1.33509 0.2759 No causality
Granger cause DBC
DBC does not Granger 1.12920 0.3345 No causality
cause DNPL
DBS does not Granger 41 1.63703 0.2087 No causality
cause DBC
DBC does not Granger 2.817172 0.0730* Causality
cause DBS
DMS does not Granger 41 0.90029 0.4154 No causality
cause DBC
DBC does not Granger 0.68428 0.5109 No causality
cause DMS
INF does not Granger 41 3.10022 0.0572* Causality
cause DBC
DBC does not Granger 3.85630 0.0304** | Causality
cause INF
DUR does not Granger 41 0.99499 0.3797 No causality
cause DBC
DBC does not Granger 1.82845 0.1753 No causality

Abbreviations: DCR: differenced credit risk; DBC: differenced bank capital; DEV:
differenced earnings volatility; DNPL: differenced nonperforming loans; DBS: dif-
ferenced bank size; INF: inflation; DUR: differenced unemployment rates

**5% level of significance
*10% level of significance
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Table 4.14 Granger causality test for medium banks (liquidity crea-
tion: broad measure)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 4.01863 0.0266** | Causality
cause DLCBM
DLCBM does not 0.26736 0.7669 No causality
Granger cause DCR
Zscore does not Grang- 41 1.01318 0.3732 No causality
er cause DLCBM
DLCBM does not 0.89137 0.4190 No causality
Granger cause zscore
DEV does not Granger 41 0.55509 0.5789 No causality
cause DLCBM
DLCBM does not 0.44733 0.6428 No causality
Granger cause DEV
DNPL does not Grang- 41 0.61417 0.5467 No causality
er cause DLCBM
DLCBM does not 1.51828 0.2328 No causality
Granger cause DNPL
DBS does not Granger 41 0.45421 0.6385 No causality
cause DLCBM
DLCBM does not 2.81025 0.0734* Causality
Granger cause DBS
DMS does not Granger 41 0.06113 0.9408 No causality
cause DLCBM
DLCBM does not 1.37496 0.2658 No causality
Granger cause DMS
INF does not Granger 41 1.53840 0.2285 No causality
cause DLCBM
DLCBM does not 0.32108 0.7274 No causality
Granger cause INF
DUR does not Granger 41 0.86475 0.4297 No causality
cause DLCBM
DLCBM does not 0.74676 0.4811 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCBM: differenced liquidity creation
broad measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**5% level of significance

*10% level of significance
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Table 4.15 Granger causality test for medium banks (liquidity crea-
tion: narrow measure)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 0.18519 0.8317 No causality
cause DLCNM
DLCNM does not 0.79275 0.4603 No causality
Granger cause DCR
Zscore does not Grang- 41 2.75510 0.0770* Causality
er cause DLCNM
DLCNM does not 0.65826 0.5239 No causality
Granger cause zscore
DEV does not Granger 41 0.07282 0.9299 No causality
cause DLCNM
DLCNM does not 0.02305 0.9772 No causality
Granger cause DEV
DNPL does not Grang- 41 3.26560 0.0497** | Causality
er cause DLCNM
DLCNM does not 0.74049 0.4840 No causality
Granger cause DNPL
DBS does not Granger 41 0.09393 0.9106 No causality
cause DLCNM
DLCNM does not 0.99118 0.3810 No causality
Granger cause DBS
DMS does not Granger 41 0.20593 0.8148 No causality
cause DLCNM
DLCNM does not 1.00184 0.3772 No causality
Granger cause DMS
INF does not Granger 41 2.06150 0.1420 No causality
cause DLCNM
DLCNM does not 0.56866 0.5713 No causality
Granger cause INF
DUR does not Granger 41 1.82436 0.1759 No causality
cause DLCNM
DLCNM does not 2.39153 0.1059 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCNM: differenced liquidity creation
narrow measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**5% level of significance

*10% level of significance
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Table 4.16 shows the results of the causality test that involves bank
capital and all the control variables for medium banks. Bank capital
Granger causes bank size (10% sig.), market share (10% sig.), and unem-
ployment (5% sig.), respectively. Additionally, inflation Granger causes
bank capital at a 5% level of significance.

Table 4.17 shows the results of the causality test that involves liquid-
ity creation (broad measure) and all the control variables for small banks.
Credit risk, nonperforming loans, and market share Granger causes liquid-
ity creation (broad measure) at a 5% level of significance. On the other
hand, liquidity creation (broad measure) Granger causes inflation for
small banks at a 5% level of significance.

Table 4.18 shows the results of the causality test that involves liquidity
creation (narrow measure) and all the control variables for small banks.
Only liquidity creation (narrow measure) Granger causes market share at
a 10% level of significance.

Table 4.19 shows the results of the causality test that involves
bank capital and all the control variables for small banks. Credir risk
Granger causes bank capital at a 10% level of significance. Also, bank
capital Granger causes z-score at a 10% level of significance. In addi-
tion, earnings volatility and capital has a bidirectional causal relation-
ship for small banks at a 10% level of significance. Furthermore, bank
capital Granger causes market share for small banks at a 5% level of

significance.

4.3 Implications of Liquidity Creation
and Bank Capital

In this section, we draw the most important conclusions arrived at in our

analysis in preceding sections.

4.3.1 Implications (Liquidity Creation and Bank Capital Data)

We are able to draw conclusions about liquidity creation and capital data
as alluded to in Question 4.1.1 of Subsection 4.1.3. A total of 391 banks
from 38 countries were included in the study and then subdivided into

large, medium and small banks based on the level of GTA.
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Table 4.16 Granger causality test for medium banks (capital)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 0.83714 0.4412 No causality
cause DBC
DBC does not Granger 12.6129 7.E-05 No causality
cause DCR
Zscore does not 41 1.62304 0.2114 No causality
Granger cause DBC
DBC does not Granger 1.37418 0.2660 No causality
cause zscore
DEV does not Granger 41 1.33006 0.2771 No causality
cause DBC
DBC does not Granger 1.10011 0.3438 No causality
cause DEV
DNPL does not 41 0.39158 0.6788 No causality
Granger cause DBC
DBC does not Granger 0.17980 0.8362 No causality
cause DNPL
DBS does not Granger 41 0.64513 0.5306 No causality
cause DBC
DBC does not Granger 2.46731 0.0990* Causality
cause DBS
DMS does not Granger 41 0.10449 0.9011 No causality
cause DBC
DBC does not Granger 2.91384 0.0672* Causality
cause DMS
INF does not Granger 41 5.74855 0.0068** | Causality
cause DBC
DBC does not Granger 0.26849 0.7661 No causality
cause INF
DUR does not Granger 41 0.01825 0.9819 No causality
cause DBC
DBC does not Granger 3.67790 0.0352%* | Causality
cause DUR

Abbreviations: DCR: differenced credit risk; DBC: differenced bank capital; DEV:
differenced earnings volatility; DNPL: differenced nonperforming loans; DBS: differ-
enced bank size; INF: inflation; DUR: differenced unemployment rates

**5% level of significance

*10% level of significance
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Table 4.17 Granger causdlity test for small banks (broad measure)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 5.87706 0.0062** | Causality
cause DLCBM
DLCBM does not 0.20577 0.8150 No causality
Granger cause DCR
Zscore does not Grang- 41 0.06831 0.9341 No causality
er cause DLCBM
DLCBM does not 0.39151 0.6789 No causality
Granger cause zscore
DEV does not Granger 41 0.46040 0.6347 No causality
cause DLCBM
DLCBM does not 0.40235 0.6717 No causality
Granger cause DEV
DNPL does not Grang- 41 3.22749 0.0514** | Causality
er cause DLCBM
DLCBM does not 1.29432 0.2865 No causality
Granger cause DNPL
DBS does not Granger 41 1.93057 0.1598 No causality
cause DLCBM
DLCBM does not 0.13804 0.8715 No causality
Granger cause DBS
DMS does not Granger 41 7.65857 0.0017** | Causality
cause DLCBM
DLCBM does not 0.62184 0.5426 No causality
Granger cause DMS
INF does not Granger 41 0.49708 0.6124 No causality
cause DLCBM
DLCBM does not 5.03281 0.0118%** Causality
Granger cause INF
DUR does not Granger 41 2.40551 0.1046 No causality
cause DLCBM
DLCBM does not 0.13468 0.8744 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCBM: differenced liquidity creation
broad measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**5% level of significance

*10% level of significance
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Table 4.18 Granger causality test for small banks (narrow measure)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 0.42615 0.6563 No causality
cause DLCNM
DLCNM does not 1.66591 0.2033 No causality
Granger cause DCR
Zscore does not Grang- 41 0.48310 0.6208 No causality
er cause DLCNM
DLCNM does not 0.06859 0.9338 No causality
Granger cause zscore
DEV does not Granger 41 0.26749 0.7668 No causality
cause DLCNM
DLCNM does not 0.44217 0.6461 No causality
Granger cause DEV
DNPL does not Grang- 41 2.11673 0.1352 No causality
er cause DLCNM
DLCNM does not 1.01557 0.3723 No causality
Granger cause DNPL
DBS does not Granger 41 2.01560 0.1480 No causality
cause DLCNM
DLCNM does not 1.04391 0.3625 No causality
Granger cause DBS
DMS does not Granger 41 0.38397 0.6839 No causality
cause DLCNM
DLCNM does not 2.75944 0.0767* Causality
Granger cause DMS
INF does not Granger 41 0.01494 0.9852 No causality
cause DLCNM
DLCNM does not 0.44563 0.6439 No causality
Granger cause INF
DUR does not Granger 41 0.71626 0.4954 No causality
cause DLCNM
DLCNM does not 1.39069 0.2620 No causality
Granger cause DUR

Abbreviations: DCR: differenced credit risk; DLCNM: differenced liquidity creation
narrow measure; DEV: differenced earnings volatility; DNPL: differenced nonper-
forming loans; DBS: differenced bank size; INF: inflation; DUR: differenced unem-
ployment rates

**5% level of significance

*10% level of significance
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Table 4.19 Granger causality test for small banks (capital)

No. of
Null hypothesis observations | F-statistics | Probability | Conclusion
DCR does not Granger 41 2.75685 0.0769* Causality
cause DBC
DBC does not Granger 0.92405 0.4061 No causality
cause DCR
Zscore does not 41 0.02684 0.9735 No causality
Granger cause DBC
DBC does not Granger 2.74945 0.0774* Causality
cause zscore
DEV does not Granger 41 3.05798 0.0593* Causality
cause DBC
DBC does not Granger 2.47274 0.0986* Causality
cause DEV
DNPL does not 41 1.17349 0.3208 No causality
Granger cause DBC
DBC does not Granger 1.05019 0.3603 No causality
cause DNPL
DBS does not Granger 41 1.69688 0.1976 No causality
cause DBC
DBC does not Granger 0.74679 0.4811 No causality
cause DBS
DMS does not Granger 41 0.68783 0.5091 No causality
cause DBC
DBC does not Granger 422178 0.0225*%* | Causality
cause DMS
INF does not Granger 41 1.22919 0.3045 No causality
cause DBC
DBC does not Granger 0.24457 0.7843 No causality
cause INF
DUR does not Granger 41 0.46162 0.6339 No causality
cause DBC
DBC does not Granger 0.11991 0.8874 No causality
cause DUR

Abbreviations: DCR: differenced credit risk; DBC: differenced bank capital; DEV:
differenced earnings volatility; DNPL: differenced nonperforming loans; DBS: dif-
ferenced bank size; INF: inflation; DUR: differenced unemployment rates

**5% level of significance

*10% level of significance
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The time series dataset was constituted by individual banks™ income
statements as well as by BS and OBS items. In this regard, we differentiate
between the broad (including BS and OBS items) and narrow measure
(including BS items only) for liquidity creation. We choose the control
variables, credit risk, z-score, earnings volatility, nonperforming loans,
size, market share, inflation, and unemployment, for liquidity creation
and capital (see, for instance, Subsection 4.4.1). All the variables were
transformed into logarithms to avoid the problem of serial correlation
and heteroskedasticity. Ultimately, before the data was analyzed, various
steps were taken to ensure that the data was stationary. This was done
because nonstationary variables may result in spurious regression that
may indicate relationships between variables that do not exist.

Future research on liquidity creation and capital data will involve
enhancing the approximation techniques for these variables. The process
may be aided by the availability of more suitable data as well as improved

extrapolation and interpolation techniques.

4.3.2 Implications (Granger Causality Test for Liquidity Creation
and Capital Variables)

In the following, we highlight how our research on Granger causality
for liquidity creation and bank capital has improved our understanding
and advanced the knowledge in this field. From our main test (see Table
4.10) that involves bank capital and liquidity creation (broad and narrow
measure) for large, medium, and small banks we can ascertain causal-
ity and directionality. In this context, changes to capital affects liquid-
ity creation (narrow measure) and changes to liquidity creation (narrow
measure) affects changes to capital for large and medium banks. In other
words, the causality is bidirectional. Also, medium and small banks have
a unidirectional causal relationship between capital and liquidity creation
(broad measure). In addition, small banks experience similar associations
between capital and liquidity creation (excluding OBS items).

In the sequel, we analyze some of our results in the light of existing
literature on Granger causality for liquidity creation and bank capital.

Our findings are similar to that of Horvath et al.* as well as Bouman and
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Berger® regarding the vital role that capital plays in small banks. Large
banks were found to be the primary contributors of liquidity creation in
studies on Czech® and U.S. banks.?” Having a more extensive dataset (38
countries), we found that this was true in both large and medium banks,

but the causal relationship was bidirectional (Implication 4.3.9).

4.3.3 Implications (Granger Causality Tests for Liquidity
Creation, Capital, and Control Variables for Large Banks)

We perform Granger causality tests involving liquidity creation, cap-
ital, and control variables for large banks as (see Question 4.1.3 in
Subsection 4.1.3).

Given the obtained results, we develop new insights regarding the
control variables that play a significant role in liquidity creation and capi-
tal for large banks. It is evident from Tables 4.11, 4.12, and 4.13 that the
control variables that appear to have the most significant effect on large
banks are earnings volatility, inflation, and bank size. Specifically, earn-
ings volatility affects liquidity creation (broad measure) and capital. Also,
inflation significantly affects liquidity creation and capital. Bank size plays
an important bidirectional role in liquidity creation (narrow measure).

However, capital affects bank size, in a unidirectional way.

4.3.4 Implications (Granger Causality Tests for Liquidity
Creation, Capital, and Control Variables for Medium Banks)

We perform Granger causality tests involving liquidity creation, capital,
and control variables for medium banks as referred to in Question 4.1.4
of Subsection 4.1.3.

Tables 4.14, to 4.16 show the results of causality tests that involve
liquidity creation (broad and narrow measure) and capital with all the
control variables for medium banks. It is apparent from the Granger cau-
sality model that several control variables significantly affect liquidity or
capital, or both. For instance, credit risk affects liquidity creation (broad
measure), z-score and nonperforming loans affect liquidity creation (nar-

row measure), and finally, inflation affects capital.
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4.3.5 Implications (Granger Causality Tests for Liquidity
Creation, Capital, and Control Variables for Small Banks)

We perform Granger causality tests involving liquidity creation, capital,
and control variables for small banks as alluded to in Question 4.1.5 in
Subsection 4.1.3. Tables 4.17 to 4.19 highlight that the control variables
credit risk, nonperforming loans, and market share affect liquidity cre-
ation (broad measure or including OBS items). Credit risk and earnings

volatility affect capital.

4.3.6 Implications (Basel III Policy Implications for Liquidity
Creation and Capital)

Our findings have some policy implications for large, medium, and small
banks. First, our results support the view that liquidity creation (narrow
measure) might hamper banks™ solvency, especially in large and medium
banks. Second, capital can be used to predict liquidity creation for the
narrow measure irrespective of bank size. Lastly, capital can be used in
order to predict liquidity creation (broad measure) in medium and small
banks. Similar to previous studies and extant theoretical literature, we
agree that there is a trade-off between the benefits of financial stability
induced by stronger capital requirements and those of greater liquidity
creation. Therefore, favoring one objective might be detrimental to the
other. This delicate balancing act is more critical in large and medium
banks. Capital is the more prominent role player in small banks. Notably,
these aforementioned relationships are further complicated by control
variables that vary according to bank size.

In particular, three control variables (i.e., earnings volatility, infla-
tion, and bank size) significantly affect liquidity creation and capital in
large banks. Another three control variables (i.e., credit risk, z-score, and
nonperforming loans) significantly impact liquidity creation, whereas
inflation significantly affects capital in medium banks. However, five con-
trol variables impact liquidity creation and capital in small banks. More
specifically, three control variables (i.e., credit risk, nonperforming loans,
and market share) affect liquidity creation, and three control variables

(i.e., credit risk, z-score, and earnings volatility) affect capital in small
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banks, respectively. This is indicative of how vulnerable small banks are to
insolvency and bank failure.

Essentially, Basel III regulation should take the complicated relation-
ship between bank capital, liquidity, and liquidity creation into account.
However, this must not be done in isolation, but the aforementioned
significant control variables, which differ according to bank size, should

be considered.

4.4 How to Obtain the Results in Chapter 4

n this section, we discuss the methodology used to obtain the results
In th t d th hodology used to obtain th 1
presented in the previous section. The statistical package EViews 7 is used

to perform our analyses.

4.4.1 How to Obtain Bank Liquidity Creation Results for Basel 111

We compute two measures of liquidity creation and follow a similar
approach as Berger and Bouman.* The classification is based on matu-
rity of items as our data set provides detailed information that allows us
to consider BS and OBS items by maturity. In other words, according to
Berger and Bouwman® terminology, we consider the mat fat liquidity
creation measure and the mar nonfar liquidity creation measure. For the
purposes of our analysis, we label these measures as broad and narrow
liquidity creation, respectively. The broad measure of liquidity creation
incorporates OBS items that can also provide liquidity and are more
comprehensive. On the other hand, the narrow measure is important as
it enables us to check the robustness of our conclusions. Table 2.1 gives
a detailed description of the liquidity classifications that we consider in
this chapter.

The 11 variables involved in our study are briefly described as follows:*

1. Liquidity creation for the broad measure (including OBS items): the
liquidity creation-to-assets ratio
2. Liquidity creation for the narrow measure (excluding OBS items):

the liquidity creation-to-assets ratio
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3. Capital: the bank equity-to-total assets ratio Control variables were
added to account for the specific characteristics of the countries
under analysis.

4. Credir risk: risk-weighted assets and OBS activities-to-assets ratio

5. z-score: return on assets plus capital-to-earnings volatility ratio

6. Earnings volatility. standard deviation of quarterly return on
assets data

7. Nonperforming loans: nonperforming loans-to-total loans ratio

8. Size: log of total assets

9. Market share: share of total deposits

10. Inflation: year-on-year change in consumer prices

11. Unemployment: unemployment rate

Due to the different frequencies and measurements of the time series
variables used in this study, we modify the variables for consistency and
standardization purposes.’’ For instance, log transformation of variables
is a very useful technique when using time series data. In other words,
data was transformed into their natural logarithms to provide some uni-
formity and also to avoid some misspecification problems. In particular,
to avoid problems of serial correlation and heteroskedasticity later, when

conducting the Granger causality test.

4.4.2 How to Obtain a Granger Causality Framework for
Basel I11I: Liquidity and Bank Capital

Another important theory that forms the basis of the methodology
employed in the current chapter is that of Granger causality. This statis-
tical hypothesis differentiates between mere correlations and identifies
the presence or absence of causality and determines whether one time
series is useful in forecasting another. In other words, Granger causality
is a statistical concept of causality that is based on prediction. Its mathe-
matical formulation is based on linear regression modeling of stochastic
processes.*

In order to ascertain the causal link between bank capital and liquidity
creation, we conduct a special test called the Granger causality test. In our

study the standard Granger causality test amounts to testing whether past
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values of liquidity (LQDTY) together with past values of capital (CPTL)
explains the current change in CPTL better than the past values of CPTL
alone. Failure to reject this null hypothesis leads to the conclusion that
LQDTY Granger causes CPTL. This process is repeated, interchanging
the two variables (liquidity and capital). The Vector Autoregressive bivar-

iate regressions of the form as follows will be esimated:

CPTL, =) a,CPTL,, +Y a,LQDTY,  +p, ... (4.1)
i=1 j=1
LQDTY, = > 4, LQDTY, , +> 4, CPTL,_ +o, ... (4.2)
i=1

=

where CPTL, stands for general bank CPTL and LQDTY, for liquidity
creation. f,and J, are the white noise terms. Using the general-to-specific
approach, the lag length is chosen such that serial correlation is elimi-
nated between the error terms. The following presents all possible causal

relationships between two variables:

a) Unidirectional causality exists from LQDTY  to CPTL ,if
Zk:azj #0 and Zk:).zj =0
= i

b) Unidirectional causality exists from CPTL  to LQDTY | if
Zk:)m #0 and Zk:azj =0
i =

c) Bidirectional causality exists between CPTL _ and LQDTY , if

£ £
Z)'z/ #0 and Zazj #0
j=1 j=1

d) No causality is established between CPTL  and LQDTY if

Zk:azj =0 and Zk:/"tzj =0
j=1 j=1

The aforementioned formula was for CPTL and LQDTY. In addition to
the main variables presented earlier, the Granger causality test will also be

performed on all the other variables identified in this study.” Knowing
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the direction of causation will help the policy makers identify which
variables to target first. Notably, theories generally do not distinguish
between banks of different sizes. However, we do differentiate between
different bank sizes because these distinctions are important from a policy

perspective and for the empirical tests in this chapter.



CHAPTER 5
Basel III Liquidity

Regulation and the Economy

In this chapter, for Class I and II banks, we identify liquidity risk
sources as well as their management. Also, we discuss the connections
between such risk and credit in the period before, during, and after the
financial crisis.!

We note that Basel III liquidity regulation will increase intermedia-
tion costs that will, in turn, affect the global macroeconomy. In particular,
we show that the implementation of Basel III will affect macroeconomic
variables such as GDD, investment, inflation, consumption, personal
disposable income (PDI), personal savings, and employment. In order
to compensate for the higher funding cost, banks will increase lending
spreads. To counteract this, return on equity and cost of bank debt must
adjust accordingly.

In this chapter, we specifically quantify the envisaged intermediation
costs for the South African economy in meeting Basel IIIs liquidity stan-
dards via appropriate adjustments. These costs depend on the implemen-
tation period, with longer periods leading to reduced output losses in
exogenous scenarios. Furthermore, by comparison to the Macroeconomic
Assessment Group (MAG) countries, the costs incurred are of similar size
but marginally higher (H. Depp, personal communication, March—July
2013).

5.1 Background to Basel III Liquidity Regulation,
the Crisis, and the Economy

In Section 5.2 of this chapter, we comment on credit extension that limits
liquidity. This topic is highly relevant for appraising the economic impact

of Basel III liquidity implementation.>™
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In Section 5.3, we examine the impact that the implementation of
Basel III liquidity regulation will have on certain macroeconomic vari-
ables.>® Here, Basel III intends to provide sufficient liquidity to allow
ordered responses to liquidity restrictions. In this process, the new regula-
tion imposes penalties for breaching the liquidity standards while allow-
ing capital buffers to be built. It is costly to adjust balance sheets (BSs)
and operating procedures to meet these standards. In this regard, banks
and regulators alike are interested in the potential macroeconomic impact
of Basel III’s implementation. Implementation dates are also relevant as
Basel IIT allows banks until 2015 to meet the short-term liquidity cov-
erage ratio (LCR) and until 2018 for the longer term net stable funding
ratio (NSFR).?

As a result of their elevated capital levels, banks in South Africa (SA)
will not incur costly BS adjustments to meet Basel III capital require-
ments. However, substantial adjustment will be required to satisfy LCR
and NSFR minimum standards. EMERG’s dynamic stochastic general
equilibrium (DSGE) quarterly model of the SA economy was used to

estimate the potential cost of these adjustments.’*'

5.1.1 Review of Basel III Liquidity Regulation, the Crisis,
and the Economy

In this subsection, we review Basel I1I liquidity regulation, the crisis, and
their relationship with credit. A second thrust in our discussion is related
to the impact of the implementation of Basel III on the South African

macroeconomy."

5.1.1.1 Review of Basel III Liquidity Regulation,
the Cerisis, and Credit

Gorton and Metrick show that, at the outset of the 2007 to 2009 financial
crisis, in the U.S. repo market, mortgage-backed securities were largely
financed by short-term borrowed funds.’® However, by 08Q4, approxi-
mately 55% of each dollar invested in such securities could be financed
this way. Unlike earlier recessions, loan balances continued to rise until

almost 1 year into the crisis. This reflects movement of loans onto bank
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BSs from preexisting off-balance sheet (OBS) commitments in the form
of cither credit lines or other guarantees.”” For Class I and II banks, we
verify the sources of liquidity risk associated with the 2007 to 2009 finan-
cial crisis that had to be addressed by Basel 1II liquidity regulation (see
Subsection 5.2.1).

Cornett et al. demonstrate how liquid assets and credit provision-
ing vary across banks.'® Their research tests how banks managed sudden
increases in loan demand from OBS loan commitments during the crisis.
In this regard, our chapter shows that Class I and II banks with higher lev-
els of preexisting commitments increased their high-quality liquid assets
(HQLA) holdings and simultaneously reduced new credit extension. Our
primary conclusion is that loan commitment drawdowns displaced new
credit extension during the crisis."

According to Schmieder, in the management of liquidity risk, a bank
can combine liquidity buffers and transparency to hedge small and large
refinancing needs.”® A bank that can assert its solvency will be able to
attract external refinancing. Furthermore, Ojo suggests that Basel III
makes allowances for Central Bank reserves that serve as a means whereby
commercial banks manage their liquidity risk.? Our contribution relates
to the aforementioned in that we show how Class I and II banks managed
the liquidity shock of the 2007 to 2009 financial crisis prior to the imple-

mentation of Basel III regulation (see Subsection 5.2.2).

5.1.1.2 Review of Basel III Liquidity Regulation and the

Macroeconomy

The initial accempts to forecast the impact of Basel I1I liquidity regulation
have, mainly involved macroeconomic effects.”>> These reports by the
MAG of the Financial Services Board (FSB) and Basel Committee on
Banking Supervision (BCBS) (referred to as the MAG reports) discuss the
economic impact of the new liquidity requirements when they were being
phased in. The report BCBS175% by a BCBS working group that analyses
the long-term economic impact (benefits and costs) of Basel 111 is referred
to as the long-term economic impact (LEI) report. This report takes dif-
ferent capital adequacy ratio (CAR) levels into account and considers

whether the capital rules are accompanied by additional requirements
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for liquidity. “Long-term” refers to the assumption that banks have com-
pleted the transition to the new regulations on capital and liquidity. In
the LEI report, expected net benefit is measured as the difference between
expected benefits as measured by the decrease in the annual probability
of a crisis multiplied by the cumulative costs of a crisis and the expected
costs of new requirements for capital and liquidity. Such benefits vary
according to assumptions about whether the crisis has permanent effects
on output.” Much of our analysis in this chapter is based on principles
contained in the LEI report.?®

Literature suggests that the costs in terms of lost output due to the
changes in liquidity requirements are likely to be modest and less than
those estimated by the banking sector itself.?** Moreover, the LEI report
concludes that there will be significant benefits from these changes due
to the lower incidence of financial crises and that these benefits outweigh
the costs.”® Our results are consistent with that of the aforementioned
studies in that we find that the impact of the implementation of the
Basel III liquidity ratios on the SA macroeconomy was modest for most
of the variables (H. Depp, personal communication, March-July 2013).

Moreover, Gambacorta® focuses on the long run effects of the imple-
mentation of Basel III liquidity regulation on interest rates, lending,
GDP, and bank profitability. In particular, that paper establishes a frame-
work to estimate the effects of higher bank liquidity requirements on out-
put and bank profitability. To estimate the long-term cost effect of both
higher bank capital and liquidity requirements, Gambacorta uses a Vector
Error Correction Model (VECM) to estimate the long run relationships
among variables for the United Kingdom.* The current chapter includes
more macroeconomic parameters than were studied in Gambacorta® in
that, besides GDP, we also assess the impact of the implementation of
the Basel III liquidity standards on investment, inflation, consumption,
personal income, personal savings, and employment (H. Depp, personal

communication, March—July 2013).

5.1.2 Basel III Liquidity Regulation and Economic Data

We use EMERG global liquidity data that consists of observations for
London Interbank Offered Rate (LIBOR)-based banks for the period
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2002 to 2012.% The sample studied in Section 5.2 is exactly the same
as the 391 bank cohort considered in Chapters 3 and 4. In addition,
we discuss data on SA needed for the analysis in Section 5.3 in more

detail.

5.1.3 Chapter 5: Main Contributions

The main questions about Basel III liquidity regulation, credit, and the
macroeconomy ate listed as follows. The answers to these questions con-

stitute the main contributions in this chapter:

* Question 5.1.1 (Basel III and liquidity risk sources). For
Class I and II banks, what were the sources of liquidity risk
associated with the 2007 to 2009 financial crisis that had to be
addressed by Basel I11 liquidity regulation? (See Subsection 5.2.1).

* Question 5.1.2 (Basel III and liquidity risk management).
How did Class I and II banks manage the liquidity shock of the
2007 to 2009 financial crisis prior to the implementation of
Basel III regulation? For instance, how did Class I and II banks
boost their holdings of HQLAs as prescribed by Basel 111 liquidity
regulation as a buffer during and afier the 2007 to 2009 crisis?
(See Subsection 5.2.2).

* Question 5.1.3 (GDP impact assessment of Basel I11
liquidity ratios implementation). Whar will the impact of the
implementation of the Basel 111 liquidity ratios on real GDP in
SA be? (See Subsection 5.3.1.1).

* Question 5.1.4 (investment impact assessment of Basel III
liquidity standard implementation). Whar will the impact
on SA real investment of the implementation of the Basel IIT
liquidity standards be? (See Subsection 5.3.1.2).

* Question 5.1.5 (inflation impact assessment of Basel I11
liquidity ratios implementation). Whar will the impact of the
implementation of the Basel 111 liquidity standards on inflation
in SA be? (See Subsection 5.3.1.3).

* Question 5.1.6 (consumption impact assessment of
Basel III liquidity standard implementation). Whar will
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the impact on SA real consumption of the implementation of the
Basel 111 liquidity ratios be? (See Subsection 5.3.1.4).

* Question 5.1.7 (personal income impact assessment of
Basel III liquidity ratios implementation). Whar will the
impact of the implementation of the Basel III liquidity ratios
on real personal disposable income (RPDI) in SA be? (See
Subsection 5.3.1.5).

* Question 5.1.8 (personal savings impact assessment of
Basel I1I liquidity ratios implementation). Whar will the
effect on SA personal savings rate of the implementation of the
Basel 111 liquidity ratios be? (See Subsection 5.3.1.6).

* Question 5.1.9 (employment impact assessment of
Basel I1I liquidity ratios implementation). What will the
impact of the implementation of the Basel II1 liquidity ratios on
SA employment be? (See Subsection 5.3.1.7).

5.2 Liquidity Risk and Credit

In this section, for Class I and II banks, we provide results about liquidity
risk sources and management and their connections with credit availability

in the period before, during, and after the 2007 to 2009 financial crisis.*®

5.2.1 Liquidity Risk Sources

In this subsection, we consider sources of liquidity risk such as loans, OBS
commitments, and total credit for Class I and II banks (see Figures 5.1

and 5.2).

5.2.1.1 Total BS Loans, OBS Unused Commitments, and Total
Credit for Class I and II Banks

Figures 5.1 and 5.2 show how liquidity risk sources such as total BS loans
(BSL) and OBS unused commitments (OB) affected total credit (TCR)
before, during, and after the crisis.

For Class I banks, OBS loan commitments increased at a constant
rate from 1990 to 2007. Total bank credit, including both BS and OBS

credit commitments, started to fall by 07Q2 with the decline accelerating
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Figure 5.1 Total BS loans, OBS unused commitments, and total
credit for Class I banks
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Figure 5.2 Total BS loans, OBS unused commitments, and total
credit for Class II banks

sharply in 08Q4. By contrast, BS loans continued to rise until the end of
2008. The same trends as for Class I banks can be discerned for Class II
banks except that from 04Q1 to 04Q3, there was a sharp rise and fall of

OBS loan commitments for the latter.?®

5.2.1.2 BS and OBS Credit Growth for Class I and II Banks

Figure 5.3 uses EMERG global banking data for 2002 to 2012 to illus-
trate BS and OBS credit growth.

Credit growth peaked for Class I banks in 04Q2, whereas such growth
peaked for Class II banks in 08Q2. For the latter type of bank, this trend

was followed by an extremely sharp decrease until 08Q4. All pronounced
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Figure 5.3 BS and OBS credit growth of Class I and II banks (2002—-
2012)

rises in credit growth were followed by sharp drops. Credit growth has
been volatile in the period subsequent to the financial crisis. Furthermore,
credit growth has been more volatile for Class I banks than their Class II

counterparts throughout.

5.2.2 Liquidity Risk Management

The management of liquidity risk is a complex issue that usually involves
BS and OBS adjustments. In order to make the discussion more palat-
able, we illustrate the main features of such management in the form of
BS adjustments. This process is explained by using Table 5.1, where loan
losses and provisions are ignored for ease of argument.

The upper tier of Table 5.1 illustrates how the BS of a hypothetical
bank might have adjusted to liquidity pressures. It compares the bank’s
BS in 07Q1 to that of 09Q4. Before the crisis, the bank holds $425
billion in BS loans, with an additional $20 billion in OBS loan com-
mitments and credit lines.”” This results in total credit supply of $445
billion. The bank also holds $275 billion in HQLAs consisting of cash
and other liquid assets. According to Petersen et al. 2013, on the liability
side, the bank finances these assets with $300 billion from traditional
deposits, $260 billion from wholesale short-term funding, and $60 bil-

lion from equity.*!
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Table 5.1 Illustration of adjustments to bank balance sheet
($ billions)

Assets | Liabilities

Bank balance sheet before the crisis (in 07Q2)

Cash (C) 50 | Stable retail deposits (D%) 150
Reserves (R) 25 | Less stable retail deposits (D") 150
Treasuries (T) 50 | Unsecured wholesale funding (FV) 210
Government bonds (B°) 100 | 100 interbank borrowings (B') 80
Corporate bonds (B®) 50 | Central bank borrowings (B®) 50
Retail loans (A) 425 | Equity (E) 60
Total 700 | Total 700

OBS loan commitments

Bank balance sheet after the crisis (end of 09Q4)

Cash (C) 60 | Stable retail deposits (D%) 150
Reserves (R) 25 | Less stable retail deposits (D) 150
Treasuries (T) 50 | Unsecured wholesale funding (FV) 280
Government bonds (B®) 100 | Interbank borrowings (B') 80
Corporate bonds (B®) 50 | Central bank borrowings (B®) 50
Retail loans (A) 425 | Equity (E) 60
Total 710 | Total 710

OBS loan commitments

Asset-side changes

OBS loan commitments taken down +10
Existing loans come due -10
New loans by banks 0
HQLA increase +10
Liability-side changes

Interbank borrowings falls -15
Deposits increase +20
Central Bank borrowings +5

The lower tier of Table 5.1 suggests that, during the 2007 to 2009
crisis, borrowers withdrew funds from existing commitments, lowering the
OBS account from $20 to $10 billion and leaving BS loans unchanged at
$425 billion. At the same time, the bank loses half its short-term funds as
markets implode while nontraditional deposits, in the form of unsecured
wholesale funding worth $20 billion, flow in. As a consequence, the bank
is able to borrow an additional $5 billion from the central bank. Due to BS
pressure from both the asset and liability sides, the bank strives to protect itself
against disruptions by increasing its HQLAs from $275 to $285 billion via
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cash. Furthermore, the bank has no choice but to scale back its overall credit
extension. In this illustration, new credit extension stops while total credit

decreases from $445 billion to $435 billion upon the maturity of some loans

5.3 Basel III Liquidity Regulation and
the Macroeconomy

Attempts to study the impact of Basel III liquidity regulation began with
a consideration of macroeconomic effects.”% Banking crises are typically
triggered by pressures on their liquidity positions in the form of difficul-
ties over financing their portfolios of assets.**

Given the MAG methodology® (see also Subsection 5.5.2), the
impact of the implementation of Basel III liquidity regulation is reported
for real GDD, real investment, CPI inflation, real consumption, RPDI,
real savings rate, and employment. In each case, we display endogenous
(denoted by “N”) and exogenous (denoted by “X”) scenarios for each of
three adjustment paths.

5.3.1 Basel III Liquidity Regulation and Macroeconomic
Variables

Table 5.2 summarizes the quarterly average reference processes of the
aforementioned macroeconomic variables for the SA economy given
EMERG’s policy analysis or forecasting model and certain assumptions
about global economic conditions (H. Depp, personal communication,
March—July 2013).

In the ensuing subsections, we display the dynamics of the envisaged
value of the macroeconomic variable under Basel I1I liquidity regulation—
value of the average reference macroeconomic variable for each quarter in
the period 13Q1 to 18Q4. Here, a positive value means that the envisaged
value of the macroeconomic variable under Basel III liquidity regulation is

higher than that of the average reference macroeconomic variable.

5.3.1.1 GDP

In Figure 5.4, we exhibit the dynamics of the Envisaged value of the
real GDP under Basel III liquidity regulation—value of the average
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Table 5.2 Annual average reference processes for the macroeconomic
variables

Variables 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Real GDP growth 2.30% 2.50% 2.60% 2.50% 2.80% 2.90%
Real GDP level* 20329 | 2113.7 2200.3 2288.4 | 2386.8 | 2479.8
Real investment* 480.7 506.1 532.7 557.9 581.6 605.6

Real consumption* 1364.5 1419.3 1474.2 1530.5 1559.7 1620.3
Prime interest rate 8.50% 8.50% 8.00% 8.00% 7.50% 7.50%

Inflation rate 6.00% 6.90% 6.30% 6.20% 6.10% 5.80%
Real wage growth 4.00% 3.90% 3.70% 3.70% 3.40% 3.40%
Employment** 8.43 8.61 8.81 9.00 9.15 9.32
RPDI growth 4.30% 4.30% 4.20% 4.20% 4.00% 3.90%
Personal saving PDI 0.20 0.40 0.76 1.17 1.22 1.26

* _ In billion rands; ** — In million rands

-0.6 —In 13Q1
—m— Over 13Q1 to 15Q1
-0.8 Over 13Q1 to 18Q1

Percentage
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Figure 5.4 Difference between real GDP and the average reference level
of real GDP (as percentage of reference GDP) for 13Q1, 13Q1-15Q1
and 13Q1-18Q1 Basel III liquidity regulation implementation

reference real GDP for each quarter in the period 13Q1 to 18Q4 if
liquidity regulation comes into effect in 13Q1, in 2 years time and
5 years time.

While the graphs in Figure 5.4 traced the change in the level of GDP
output from the reference GDP, Table 5.3 displays the value of the dif-
ference between the real GDP for the X and N policies under Basel 11
liquidity regulation and the average reference level of real GDP at the end
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Table 5.3 Level impact of Basel III liquidity regulation on real GDP

Date/Period of X policy N policy

Basel I1I liquid-

ity regulation Largest End of Largest End of

g q change 2018 change 2018
implementation

In 13Q1 -1.17% -1.15% -0.37% -0.07%
Over 13Q1 to 15Q1 -0.99% -0.96% -0.22% -0.11%
Over 13Q1 to 18Q1 -0.79% -0.76% -0.19% -0.12%

0f 2018 (percentage of reference real GDP in 18Q4) as well as its largest
recorded change over the period 13Q1 to 18Q1.

5.3.1.2 Investment

In Figure 5.5, we map the Envisaged value of real investment under Basel
II liquidity regulation—value of the average reference real investment for
the period 13Q1 to 18Q4 if Basel liquidity regulation comes into effect in
13Q1, in 2 years time and 5 years time.

For the three implementation dates of Basel III liquidity regulation,
Table 5.4 displays the value of the difference between real investment for
the X and N policies and the average reference level of real investment at
the end of 2018 (percentage of reference investment in 18Q4) as well as

its largest recorded change over the period 13Q1 to 18Q4.

5.3.1.3 Inflation

In Figure 5.6, we exhibit the dynamics of the Envisaged value of CPI
inflation under Basel III liquidity regulation—value of the average ref-
erence CPI inflation for each quarter in the period 13Q1 to 18Q4 if
Basel liquidity regulation comes into effect in 13Q1, in 2 years time
and 5 years time.

Table 5.5 displays the value of the difference between the CPI infla-
tion for the X and N policies under Basel III liquidity regulation and the
average reference level of CPI inflation at the end of 2018 (percentage
of reference CPI inflation in 18Q4) as well as its largest recorded change
over the period 13Q1 to 18QI.
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Figure 5.5 Difference between real investment and the average
reference level of real investment (as percentage of reference investment)
for 13Q1, 13Q1-15Q1 and 13Q1-18Q1 Basel III liquidity regulation

implementation

Table 5.4 Level impact of Basel III liquidity regulation on

real investment

133

Date/Period of Basel X policy N policy

111 liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018

In 13Q1 -3.91% -3.91% -0.54% -0.54%
Over 13Q1 to 15Q1 3.49% 3.49% 0.52% ~0.52%
Over 13Q1 to 18Q1 -3.02% -3.02% -0.57% -0.57%

5.3.1.4 Consumption

In Figure 5.7, we map the Envisaged value of real consumption under

Basel III liquidity regulation - Value of the average reference real con-

sumption for the period 13Q1 to 18Q4 if Basel III is implemented in

13Q1, in two years time and in 5 years time.

Table 5.6 displays the value of the difference between the real con-

sumption for the X and N policies under Basel III liquidity regulation

and the average reference level of real consumption at the end of 2018

(percentage of reference consumption in 18Q4) as well as its largest
recorded change over the period 13Q1 to 18Q1.
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Figure 5.6 Difference between CPI inflation and the average reference
level of CPI Inflation for 13Q1, 13Q1-15Q1 and 13Q1-18Q1 Basel
111 liquidity regulation implementation

Table 5.5 Level impact of Basel III liquidity regulation
on CPI inflation

Date/Period of Basel X policy N policy

III liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018
In 13Q1 -0.29% -0.27% —0.08% -0.07%
Over 13Q1 to 15Q1 -0.28% -0.26% -0.07% -0.05%
Over 13Q1 to 18Q1 -0.25% -0.25% -0.05% -0.04%

5.3.1.5 Personal Disposable Income

Figure 5.8 illustrates the differences between the baseline and Basel III
scenarios for the level of RPDI.

Table 5.7 displays the value of the difference between the RPDI for
the X and N policies under Basel III liquidity regulation and the average
RPDI reference level at the end of 2018 (percentage of reference con-

sumption in 18Q4) as well as its largest recorded change over the period

13Q1 to 18QA4.
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Figure 5.7 Difference between real consumption and the average

reference level of real consumption (as percentage of reference
consumption) for 13Q1, 13Q1-15Q1 and 13Q1-18Q1 Basel 111
liquidity regulation implementation

Table 5.6 Level impact of Basel 111 liquidity regulation on real
consumption

Date/Period of Basel X policy N policy

111 liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018

In 13Q1 -2.05% -2.05% -0.43% -0.08%
Over 13Q1 to 15Q1 -2.02% —-2.00% -0.28% -0.23%
Over 13Q1 to 18Q1 -1.99% -1.99% -0.43% -0.10%

5.3.1.6 Personal Savings Rate

In Figure 5.9, we display the dynamics of the Envisaged value of the per-
sonal savings rate under Basel III liquidity regulation—value of the aver-
age reference personal savings rate for each quarter in the period 13Q1
to 18Q4 when liquidity regulation comes into effect in 13Q1 as well as
over 2 and 5 years.

Table 5.8 displays the value of the difference between the personal
savings rate for the X and N policies under Basel III liquidity regulation
and the average reference level of the personal savings rate at the end of
2018 (percentage of the reference personal savings rate in 18Q4) as well

as its largest recorded change over the period 13Q1 to 18Q1.
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Figure 5.8 Difference between real consumption and the average
reference level of real consumption (as percentage of reference
consumption) for 13Q1, 13Q1-15Q1 and 13Q1-18Q1 Basel III
liquidity regulation implementation

Table 5.7 Level impact of Basel III liquidity regulation on real per-
sonal disposable income (RPDI)

Date/Period of Basel X policy N policy

111 liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018
In 13Q1 -0.72% —-0.70% -0.61% —0.04%
Over 13Q1 to 15Q1 -0.61% -0.59% —-0.14% -0.06%
Over 13Q1 to 18Q1 -0.45% -0.45% -0.12% -0.08%

5.3.1.7 Employment

In Figure 5.10, we display the dynamics of the Envisaged value of
employment under Basel III liquidity regulation—value of the average
reference employment for each quarter in the period 13Q1 to 18Q4
when liquidity regulation comes into effect in 13Q1 as well as in 2 and
5 years time.

Table 5.9 displays the value of the difference between employment
for the X and N policies under Basel III liquidity regulation and the aver-
age reference employment level at the end of 2018 (percentage of refer-
ence employment in 18Q4) as well as its largest recorded change over the

period 13Q1 to 18Q1.
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Figure 5.9 Difference between personal savings rate and the
average reference personal savings rate for 13Q1, 13Q1-15Q1 and
13Q1-18Q1 Basel III liquidity regulation implementation

Table 5.8 Impact of Basel III liquidity regulation on personal savings

rate by 18Q4

Date/Period of Basel X policy N policy
111 liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018
In 13Q1 1.01% 1.00% 0.22% 0.02%
Over 13Q1 to 15Q1 0.99% 0.99% 0.19% 0.11%
Over 13Q1 to 18Q1 0.82% 0.82% 0.15% 0.06%
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Figure 5.10 Difference between employment and the average

reference level of employment (as percentage of reference employment)
for 13Q1, 13Q1-15Q1 and 13Q1-18Q1 Basel III liquidity regulation

implementation
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Table 5.9 Impact of Basel III liquidity regulation on employment

Date/Period of Basel X policy N policy

III liquidity regula- Largest End of Largest End of
tion implementation change 2018 change 2018
In 13Q1 -0.82% -0.82% -0.11% -0.07%
Over 13Q1 to 15Q1 -0.69% -0.69% -0.11% -0.08%
Over 13Q1 to 18Q1 -0.49% -0.49% -0.11% -0.10%

5.4 Implications of Basel III Liquidity Regulation
and the Economy

In this section, we draw conclusions about the results of Basel I1I liquidity
regulation on the economy. For obvious reasons, liquidity risk sources and
their management became important issues during and after the financial
crisis. Our overall impression of the impact of Basel III liquidity regula-
tion on the macroeconomy is that costly adjustments will be required to
satisfy the LCR and NSFR.

5.4.1 Implications (Basel III and Liquidity Risk Sources)

The answer to Question 5.1.1 in Subsection 5.1.3 is that the main sources
of liquidity risk for Class I and II banks associated with the 2007 to 2009
financial crisis were total BS loans and OBS unused commitments. One
of the main objectives of Basel III regulation is to negate these risk sources.
Such BS and OBS items affect total credit before, during, and after the
crisis (see Subsection 5.2.1 for further discussion).

For Class I banks, the rise in BS loans during the crisis were due to
borrowers drawing down preexisting credit lines. Banks began reducing
loan extension by 07Q2. This illustrates how bank obligations to existing
borrowers badly affected new borrowers. For nonbank brokerage firms,
the collapse of the repo market proved disastrous. However, it was less of a
problem for commercial Class I and II banks since deposit increases were
used to overcome financing deficiencies.

We note that Class I and II banks finance their BS items with more

than just deposits and equity. Other financing liabilities include repos,
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uninsured wholesale deposits and other short-term unsecured debt instru-
ments. During the crisis, there was a scarcity of these sources of funds.
For example, more often than not, repos were used to finance risky assets
such as private-label securities. Gorton and Metrick?” show that by 07Q2,
such securities could be almost completely financed with short-term bor-
rowed funds in the repo market.® However, by 08Q4, only 55% of each
dollar invested in such securities could be financed this way. Banks that
used repos to finance purchases of securities were confronted with a prob-
lem.>">? They faced big losses by selling securities in a collapsing market

or they could access new and expensive credit.”>>*

5.4.2 Implications (Basel III and Liquidity Risk Management)

Class I and II banks managed the liquidity shock of the 2007 to 2009 finan-
cial crisis by adjusting BS items (refer to Question 5.1.2). Table 5.1 shows
how exposure to liquidity risk affected bank behavior in several respects.
On the asset side, banks holding illiquid OBS securities increased cash buf-
fers and decreased new credit extension during the crisis. Such banks were
concerned about their ability to finance securitized assets and protected
themselves by hoarding liquidity. Of course, this action badly affected bor-
rowers. As far as the liability side is concerned, banks with a heavy reliance
on wholesale sources of funding decreased new credit extension more dras-
tically than banks that relied predominantly on traditional deposits and
equity capital for funding (see Subsection 5.2.2 for more details).

The banks boosted their holdings of HQLAs as a buffer during and
after the crisis while reducing new credit extension significantly (see,
Question 5.1.3). As a result, loan commitment drawdowns displaced new
credit extension during the 2007 to 2009 crisis. This situation highlights
the importance of traditional deposits as a stabilizing source of funds
and undrawn commitments as a potentially destabilizing source of asset
side liquidity exposure.” The exercising of OBS commitments with their
accompanying cash demands were a major reason why bank credit exten-
sion fell during the crisis (see Subsection 5.2.2 for further analysis).

Bank aggregate liquidity is determined by central banks so that focus-
ing on liquidity risk management informs us about the activities of these

banks.*By contrast, literature describes how cash, other HQLAs, and
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credit provision are different for various Class I and II banks.” During
the 2007 to 2009 crisis, these variations helped explain differences in

bank behavior.>®

5.4.3 Implications (Impact on GDP of Basel III Liquidity Ratio

Implementation)

From Figure 5.4 and Table 5.3 in Subsection 5.3.1.1, we conclude that
the impact of the implementation of the Basel III liquidity ratios on SA
real GDP will be moderate (compare with Question 5.1.3). In booms,
banks more readily accept risks related to maturity mismatches and rely
on readily available short-term funding to meet increasing loan demand.
They might also have less interest in investing in banks as markets offer
high yield investment opportunities for investors.

As elsewhere, in SA we expect that GDP growth will be negatively
correlated with the LCR and NSFR. However, we have to be cautious in
making such conclusions, since our results in Chapter 3 on Class I bank
liquidity suggest that the opposite will happen for NSFRs (H. Depp,
personal communication, March-July 2013).

Our results show that under exogenous monetary policy, a 75
bps adjustment in bank lending spreads would result in a maximum
GDP loss of 1.17%, 0.99%, and 0.79% of baseline GDP for 13Q1,
8-quarter and 13Q1 to 18Q1 implementation. Implementation over
5 years resulted in a loss of between 0.12% and 0.8% of baseline GDP
when both exogenous and endogenous scenarios are considered. These
results are comparable with that of the MAG group that found that
a 75 bps increase in spreads led to a median GDP loss of 0.6% of
baseline (H. Depp, personal communication, March—July 2013).

Compliance with the Basel III regulatory proposals would, therefore,
have cost implications for the output of the SA economy notwithstanding
the anticipated benefits in terms of enhanced financial stability. The costs
vary according to the period over which these regulatory changes are to be
implemented, with longer implementation periods leading to smaller GDP
losses in internationally comparable exogenous scenarios. Additionally, the
incurred costs are marginally higher than those for the MAG countries

but of similar size (H. Depp, personal communication, March—July 2013).
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A discussion about the real GDP gap in Table 5.3 under the N scenario
is given further on. When the interest rate and macroeconometric model is
solved simultaneously, tighter interest rates lead not only to costs but also to
a different environment for monetary policy. Higher spreads will, amongst
other effects, imply more rapid disinflation as real wage increases are retarded
by restrictive labor market conditions. This situation leads to a more lenient
stance on monetary policy. For endogenous monetary policy, this economic
adjustment is automatic. This explains why the cumulative GDP output
cost is lower compared with the exogenous interest rate scenario.

The cost of Basel III implementation is affected by the length of the
implementation period. At maximum deviation and 18Q4, under exog-
enous monetary policy, banks with longer implementation periods show
smaller GDP losses relative to the baseline. By contrast, under endogenous
interest rates, the response of monetary policy to elevated spreads inhibits
maximum deviation and 18Q4 GDP losses when the implementation
period is shorter (H. Depp, personal communication, March—July 2013).

A next step in our research on the impact on GDP of Basel I1I liquidity
ratio implementation will involve analyzing improved Basel III liquidity
ratio data. In this case, a more meaningful comparison between the effect
on GDP of Class I and Class II banks may be possible. A wider range of

test results may also be determined.

5.4.4 Implications (Investment Impact Assessment of Basel 111
Liquidity Ratio Implementation)

From Subsection 5.3.1.2, we conclude that the impact of the implemen-
tation of Basel III liquidity standards on SA investment is expected to be
modest (compare with Question 5.1.4). However, under Basel I, inves-
tors are less likely to invest in bank debt or equity issuance because an
accompanying reduction in dividends will enable banks to rebuild capital
bases instead.

As far as investment is concerned, institutional profitability will prob-
ably decrease significantly under Basel III liquidity regulation. Also, an
inherent feature of proposed Basel III regulation on nonequity instru-
ments could start to make debt instruments loss absorbing prior to lig-

uidation. This will negatively affect investment as a result of the elevated
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cost of new capital issuance and interbank lending rate (H. Depp, per-
sonal communication, March—July 2013).

Future research on investment impact assessment of Basel III liquidity
ratio implementation will involve considering whether banks will change
their funding profile that may lead to increased demand for longer term
funding. Institutional investors may not be able or willing to provide

funding as they avoid acquiring shares in the financial sector.

5.4.5 Implications (Impact on Inflation of Basel III Liquidity
Standard Implementation)

Subsection 5.3.1.5 demonstrates that the overall impact of the imple-
mentation of the Basel III liquidity ratios on SA inflation will be
modest (compare with Question 5.1.5).However, we anticipate that
Basel III liquidity regulation will lead to SA banks experiencing nota-
ble inflation in their regulatory capital as a result of unrealized gains
and losses.

We note that the implementation of LCR and NSFR standards
together with increased capital requirements will increase the costs of
starting foreign banks in SA. This will increase the cost of foreign trade
credit that may lead to the depreciation of weaker currencies, costlier
imports, and inflationary trends. Continued high inflation in SA as well
as fiscal, trade, and current account deficits has led to growth retarda-
tion, which could further impact liquidity (H. Depp, personal commu-
nication, March—July 2013).

Future research on the impact of Basel III liquidity standard imple-
mentation on inflation should consider the impact of HQLAs on infla-
tion risk and its enhancement of liquidity. Also, an investigation into
relationships between liquidity, price stability, and levels of inflation

should be interesting.

5.4.6 Implications (Impact on Consumption of Basel 111 Liquidity
Standard Implementation)

Subsection 5.3.1.6 demonstrates that the overall impact of the implemen-
tation of the Basel III liquidity ratios on SA consumption will be modest

(compare with Question 5.1.6).
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In the exogenous monetary policy scenario, for consumption, the longer
the implementation period, the lower the maximum as well as the 18Q4
deviation. The same is true for the endogenous scenario with the exception of
the deviation at the end of 2018. The phasing in of Basel III liquidity regula-
tion over 8 quarters has a greater effect than both 13Q1 and 13Q1 to 18Q1
implementation. In SA, these trends may be more to do with factors such
as culture, income, weather, economic structure, and degree of urbanization

than Basel III (H. Depp, personal communication, March—July 2013).

5.4.7 Implications (Impact on Personal Income of Basel 111
Liquidity Ratio Implementation)

From Subsection 5.3.1.7, we conclude that the impact of the implemen-
tation of the Basel III liquidity ratios on SA personal income will be mod-
est depending, for instance, on legislation on revenue.

For bank shareholders, the pro-rata share of earnings must be reported
on personal income returns that create a tax obligation. This expense
is negated when the bank pays dividends to shareholders. However, if
Basel III liquidity regulation is adopted, the bank could, under certain
circumstances, be restricted or prohibited from paying dividends. How-
ever, the shareholder is still obligated to pay the same taxes regardless of
whether the bank pays dividends or not. As a result, the implementation
of Basel III regulation will negatively impact personal income (H. Depp,

personal communication, March—July 2013).

5.4.8 Implications (Personal Savings Impact Assessment of
Basel III Liquidity Ratio Implementation)

The impact of the implementation of the Basel III liquidity ratios on SA
personal savings rate will be modest (compare with Question 5.1.7).

At present, theoretical macroeconometric models are undecided about
the impact of higher interest rates on personal savings. This is due to the
fact that substitution and income effects have opposite impacts. Further-
more, there are reasons why savings might not be impacted by interest
rates in developing economies like South Africa. Results suggest a modest
positive response of savings to an increase in real interest rates. However,

this response must be understood in context. In the EMERG model,
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savings is calculated as the residual of household consumption. As a result,
the decision by consumers to save is not conscious, but rather savings is
calculated as the difference between disposable income and consumption
spending. Consequently, an increase in interest rates leading to a positive
response in savings may result from a decrease in interest sensitive con-
sumption rather than a discretionary increase in household savings.

In SA, low personal savings levels are increasing the difficulties encoun-
tered by banks in satisfying certain Basel III requirements. In fact, because
of low interest rates offered, banks themselves may make it difficult for
South Africans to save. By 2013, deposits by SA firms and financial insti-
tutions accounted for 61.2% of total deposits, retail or household deposits
made up 25.4%, nonresidents contributed 3.6%, and the balance came
from other deposit types. This structure of deposits and, hence, personal
savings, presents a challenge for SA banks in meeting Basel III requirements
(H. Depp, personal communication, March—July 2013).

Under Basel III liquidity regulation, a number of different classes, or
funding sources, may be identified. Thus far, banks have credit unions as
stable depositors, with favorable rates of return offered to them. In the event
of Basel Il implementation, it appears that deposits from credit unions will
be classified as unsecured wholesale funding rather than retail or small busi-
ness deposits. In a stress scenario, deposits from unsecured sources would in
all likelihood be withdrawn from banks. Consequently, such deposits espe-
cially those with maturities of less than one year, would become an unstable
source of funding and loose its appeal for banks. In this case, the interest
rates offered to credit unions may decrease and the impact on personal sav-
ings will be felt in unions that offer personal savings packages.

Future research will involve improving on the personal savings model in
several respects. We believe that improved models will make the prediction
of the impact on personal savings of Basel III liquidity ratio implementa-
tion more reliable. Also, with an enhanced model, the secondary effects of

Basel III on personal savings may be studied more comprehensively.

5.4.9 Implications (Impact on Employment of Basel 111 Liquidity
Standard Implementation)

From Subsection 5.3.1.9, we have that the increase in lending spreads

occurs endogenously as one response to the aforementioned regulation.
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Due to imperfect substitutability between market financing and bank
credit, this leads to lower investment, which then affects employment
and output. In the short run, the reduction in aggregate demand should
reduce inflationary pressures. This should induce a monetary policy eas-

ing, which could partially offset the increase in lending spreads.

5.5 How to Obtain the Results in Chapter 5

In this section, we show how the main results in Chapter 5 about the
effect of the implementation of Basel III liquidity standards on the SA
macroeconomy are obtained. In particular, we show how to choose a
macroeconometric model for SA. Next, we highlight the salient features
of the MAG methodology.

5.5.1 How to Use a Model for the SA Macroeconomy

For the estimation of the economic impact of the implementation of
Basel III liquidity regulation in the LEI and MAG reports,”** the new
requirements were first translated into higher costs of intermediation
(higher lending spreads). Subsequently, the impact of these intermedi-
ation costs on the economy were estimated through macroeconometric
models. In this regard, banks are likely to raise the cost of loan extension,
lower the volume of lending, or some combination of these to make the
necessary adjustments needed for Basel I1I liquidity requirements.

In order to do the study the required adjustments for the SA economy,
EMERG's quarterly DSGE model of the SA economy was used to esti-
mate the potential costs.®® This model enables us to follow the methodology
employed by the MAG in investigating the macroeconomic implications of
Basel III liquidity regulation (see Subsection 5.5.3 for more details). How-
ever, the capacity of markets to accommodate these adjustments is not easily
addressed by macroeconometric models. This is especially true as all inter-
national and SA banks will be changing their BS structures simultaneously.

In the SA context, we would like to adopt a methodology and
assumptions similar to that of the MAG. Their methodology assumes
that the implementation of Basel III liquidity requirements occurs with-
out disruption and markets adapt seamlessly.**® The idiosyncrasies of

the SA market adaptation will require model monitoring and feedback
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that allow for structural changes to banks and credit availability. In our
model, credit extension is driven by cost, where higher costs reduce credit
demand and vice versa. Consequently, a SA economic impact assessment
requires a model that provides an estimate of this increase in the cost of

credit under appropriate conditions.~*

5.5.2 How to Implement the MAG Methodology for the
SA Macroeconomy

The contents of this subsection about the implementation of the MAG
methodology for the SA macroeconomy was communicated personally
(H. Depp, personal communication, March—July 2013).7°72

The MAG’s satellite model subgroup was tasked with developing
and implementing models that transmit Basel III capital and liquidity
requirements into appropriate proxy parameters such as interest rate
spreads and credit volumes.”””> These variables then served as inputs
into policy analysis or forecasting models (such as the EMERG model)
that measure the potential macroeconomic impact of Basel III regu-
latory changes in terms of reference levels of chosen macroeconomic
variables.”*7® A brief description of the two-step MAG methodology

follows.

5.5.2.1 Step 1 in the MAG Methodology

The MAG collated the results of several sovereign-specific studies by group
members.””#! These studies were conducted under various restrictions
and reference conditions. However, in the policy analysis or forecasting
modelling methodology used by most, the adjustment to Basel III was
translated into a forecasted adjustment to interest rate spreads or credit

volumes.®?84

5.5.2.2 Step 2 in the MAG Methodology

The second step of the MAG methodology considers Basel III interest
rate spreads or credit volumes. In this step, we compute the outputs for
the most important macroeconomic variables when compared with the

reference levels of these variables.
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